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[и] comprehensive listing of PRODUCTS 


А 


АС Magnetic Starters 
Adjustable Speed Drives 
Alarms, High Water, Pressure 
Alternators, Electric 
Alternators, Mechanical 
Automatic Transfer Panels 


Bolt-Loc Switches 

Brakes, Controlled Torque 
Electric Foot 

Brakes, Magnetic 

Busways 


С 


Cabinets, Fuse 

Cabinets, Telephone & Equipment 

Circuit Breaker Distribution 
Panelboards 

Circuit Breaker Lighting 
Panelboards 

Circuit Breakers, Enclosed 

Circuit Breaker Load 
Centers, QO 

Circuit Breakers, Molded Case 

Circuit Breakers, Low Voltage 
Power 

Combination QMB Motor Starter 
Panelboards 

Combination Service Devices 

Combination Starters, Circuit 
Breaker Type, Switch Type 

Combination Starters, Reversing 

Compensators, Manual 

Contactors, Lighting 

Contactors, Magnetic 

Contactors, Mechanically Held 

Contactors, Welder 

Control Centers 

Control Circuit Transformers 

Control, Corpak 

Control, Crane 

Control, Electric Truck 

Control, Irrigation Pumping 

Control, Laundry 

Control, Marine 

Control, Mill Auxiliary 

Control, Oil Field Pumping 

Control, Punch Press 

Control, Resistance Welder 

Control, Systems 

Control, Synchronous Motor 

Controllers, Magnet 

Corpak Control Systems 

Crane Control, Cab Operated 

Crane Control, Floor Operated 

Crane Limit Stop 

Crane Protective Panels 

Crane Safety Disconnect Switch 


Disconnect Switches 

Disconnect Switches, Magnet 

Disconnect Switches, Manual 
Magnetic 

Distribution Panelboards, Circuit 
Breaker 

Distribution Panelboards, 
Fusible 

Distribution Unit Substations, 
Lighting 

Drives, Adjustable Speed 

Drawout Switchgear 

Duct, 1-Шпе Feeder 

Duct, I-Line Plug-In 

Duct, Lay-In, Hinged Cover 

Duct, Screw Cover 

Duct, Service 

Duct, Underfloor 


Electronic Timers 

Explosion Proof Enclosures, 
Spin Top 

E-Z Stack Multi-Metering 

. Devices 


F 


Feeder Duct, I-Line 

Float Switches 

Foot Switches 

Four Speed Starters 

FSP Fusible Load Centers 

Fuse Cabinets 

Fuse Clips 

Fusible Distribution 
Panelboards 

Fusible Lighting Panelboards 

Fusible Load Centers, Plug-in 

Fusible Service Equipment, Fixed 

Fusible Switches 


G 


Gas Engine Cutouts 


H 


High Voltage Load Interrupter 
Switches 
High Voltage Starters 


I-Line Busways 

Industrial Circuit Breakers 
Industrial Safety Switches 
Interlock Kits 


J 


JIC Troughs 
JIC Wireway 


L 


Laundry Control 

Lay-In Duct 

Lifting Magnet Controller 

Lifting Magnets 

Lighting Distribution Unit 
Substation 

Lighting Panelboards, Circuit 
Breaker 

Lighting Panelboards, Fusible 

Limit Stop, Crane, Youngstown 

Limit Switches 

Line Voltage Starters 

Load Centers, Circuit Breaker 

Load Centers, Fusible 

Load Center Unit Substations 

Load Interrupter Switchgear 

Logic Control, Norpak 

Loom Switches 

Low Voltage Power Circuit Breakers 

Lugs, Aluminum 

M 

Magnet Controllers 

Magnetic Disconnect Switch 

Magnetic Contactors 

Magnetic Contactors, Reversing 

Magnetic Brakes 

Magnetic Overload Relays 

Magnetic Relays 

Magnetic Starters, AC 

Magnetic Starters, DC 

Magnetic Starters, Reversing 

Magnets, Lifting 

Magnets, Road Sweeping 

Magnets, Separator 

Manual Compensators 

Manual Crane Control 

Manual Magnetic Disconnect Switch 

Manual Reduced Voltage 
Starters 

Manual Speed Regulators 

Manual Starters 

Marine Control 

Master Switches, Mill Duty 

Mechanically Held Magnetic 
Contactors and Relays 

Metal-Clad Fusible Switchgear 

Metal-Enclosed Drawout 
Switchgear 


Words in bold face type are trademarks of the Square D Company 


Meter Equipment 

Mill Auxiliary Control 

Mill Switches, Bolt-Loc 
Mill Type Master Switches 
Motor Field Rheostats 
Multi-Speed Starters 


Non-Synchronous Resistance 
Welder Control 
Norpak Logic Control 


о 


Oil Field Pumping Control 

Oil Immersed Push Button 

Oil Immersed Starters 

Overload Relays, Magnetic and 
Thermal 


P 


Panelboards 

Panelboards, Circuit Breake 
Distribution | 

Panelboards, Circuit Breaker 
Lighting 

Panelboards, Combination QMB 
Motor Starter 

Panelboards, Fusible 
Distribution 

Panelboards, Fusible Lighting 

Panelboards, !-Line, Power 

Part Winding Motor Starters 

Pilot Lights 

Plug-In Duct, I-Line 

Plug-In Limit Switch 

Potentiometer, Oil-Tight 

Power Service Fittings 

Pressure Switches 

Primary Resistor Starters 

Protective Panels, Crane 

Proximity Limit Switch 

Pumping Plant Panels 

Punch Press Control 

Push Buttons and Stations 

Push-to-Test Pilot Light 


Q 


QF Fusible Plug-In Units 
QO Circuit Breakers 
QO Load Centers 


Raintight Wireway 

Rapac Positioning Systems 

Reduced Voltage Starters, 
Magnetic 

Reduced Voltage Starters, Manual 

Regulators, Manual Speed 

Relays, Magnetic 

Relays, Mechanically Held 

Relays, Overload 

Relays, Timing 

Repair Parts 

Resistance Welder Control 

Resistors, Tab-Weld 

Resistor Banks 

Reversing Combination Starters 

Reversing Drum Switches 

Reversing Magnetic Contactors 

Reversing Magnetic Starters 

Rheostats, Motor Field 


Safety Switches, Heavy Duty 

Safety Switches, General Duty 

Safety Switches, Double-Throw 

Selector Switches 

Service Entrance Equipment, 
Circuit Breaker 

Service Entrance Equipment, 
Combination Type 

Service Entrance Equipment, 
Fusible 

Service Entrance Equipment, 
High Voltage 5 and 15 KV 

Service Fittings, Underfloor 


Servicepak Panel 

Snap Switches 

Sockets, Meter 

Speed Regulators, Manual 

Spin Top Enclosures 

Square-Duct 

Starters, AC 

Starters, Auto-Transformer Type 

Starters, Combination 

Starters, DC 

Starters, Four Speed 

Starters, High Voltage 

Starters, Line Voltage 

Starters, Magnetic 

Starters, Manual 

Starters, Multi-Speed 

Starters, Oil-Immersed 

Starters, Part Winding 

Starters, Primary Resistor 

Starters, Reduced Voltage 

Starters, Star-Delta 

Starters, Synchronous Motors 

Starters, Three Speed 

Starters, Two Speed 

Stata Crane Control 

Static Control 

Steel Mill Control 

Substations, Unit Power-Zone 

Sump Control, Sumptrol 

Switchboards, Power-Style 

Switches, Bolt-Loc 

Switches, 5 and 15 KV 

Switches, Float 

Switches, Foot 

Switches, Limit 

Switches, Loom 

Switches, Pressure 

Switches, Reversing Drum 

Switches, Safety 

Switches, Snap 

Switches, Temperature 

Switches, Vacuum 

Switchgear, Metal-Clad 

Switchgear, Metal-Enclosed 

Synchronous Motor Control 

Synchronous Resistance Welder 
Control 


~ 


Tab-Weld Resistors 
Telephone Cabinets 
Telephone Service Fittings 
Temperature Switches 
Terminal Blocks 

Thermal Overload Relays 
Three Speed Starters 
Timers 

Transfer Panels, Automatic 
Transformer, Control Circuit 
Transformers, Unit Substations 
Trough, JIC 

Trough, Meter 

Truck Control, Electric 

Two Speed Starters 


U 


Underfloor Duct 
Unit Substations 
Unloaders, Magnetic 


v 


Vacuum Switches 
Valves, Solenoid 
Voltage Testers 


мм 


Well-Guard Control 
Welder Control, Resistance 
Wireway, JIC 

Wireway, Square-Duct 
Wireway, Raintight 
Wye-Delta Starters 


Ү 
Youngstown Limit Stop 
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Wiring Diagram—Shows actual physical layout of components and wiring. Used for wiring up systems or tracing wires 


when trouble shooting. 


Elementary Diagram—Lines are drawn as directly as possible to show operation of circuit in simplest manner. Does not show 
physical layout. Also called Line Diagram and Schematic Diagram. 


Description Page 
Contactors, AC Magnetic — Class 8502 
Fig. 62--Туре S, Sizes 0 & 1, 1 Pole.. — M E s 
Fig. 63— Type S, Sizes 0, 1 & 2, 2 Pole. fe ee КУЛ, 17 
Fig. 64—Type S; SEM ВЕ уд. | ЗЕМИ 17 
Fig. 65--Туре S, Sizes 0, 18 2. КЕМЕ: Loos bus Ds 17 
а SIZE 00, 3`Ро!@.......................... 17 
HE 4-290008 1, РОЮ i oL parent arse 17 
ги: 00 —3006 0 & 1, Z Polls iua couleur às 17 
Fa. 509—306 0 & 1, 3Polé..... o eee es 17 
Fs. 70-3995 0 & 1, ДРО... аьара 18 
Fig. 71—Sizes 2, 3, 18 CER. ee ee S Oe ба 18 
FE 727—525 2, 1,4 85.2 ГЭВ..........їэ л» 1. 18 
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Contactors, AC Mechanically Held — Class 8508 
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Fig. 79—Size 4. 2-4 Pole, with Coil Clearing 
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do URL COSS ap In Peers Phu dc IRE D 4-7 
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Limit Switches, Class 9007 
Fig. 167—Types AW-12, АМ-14.....................51 
Fig. 158 —Pype AW -16............................. 51 
Rig. 109--1ү 6 А\Ү-18............................. 51 
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Fig. 171— Types AW-32, 34, 42,44.................. 51 
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ІЛ ui) B, 1 хх TU 51 
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Multispeed Motor Connections 
FE DE МЕРСЕР, ТТІ ЧЭ ий Leia 49 
а. SEPP? ТА АТА ҮР ЧЫ DR cde a 50 
Relays, AC Magnetic— Classes 8501, 8508 
Fig. 931—600 Vos Туре: А... асаан аг 14 
На. :52--600: Volte, Туре В.,.:..................... 14 
Fig. 53—600 Volts, TT: E a OE ee 14 
Fig. 54—600 Volts, Type D, Relay Operated Timer....15 
Fig. 59—600 Valts Type P.L... eee deese 15 
ris. 958—300 Vols, Type Ғ...;..2................. 15 
Fig. 57—300 Volts, Type G, 2-8 Pole................. 15 
Fig. 58—300 Volts, Type G, with Universal Pole 
Attachment, 8, 10, 11, 12 Pole.............. 
Fig. 59—300 Volts, Type G, with Timer Attachment....16 


Relays, AC Mechanically Held — Class 8508 
See Relays, Ac Magnetic 


Relays, Solid State, Class 8501 


à GNE: РОМИ: сутри тоз T RET RTT 16 

4 A вос. хул, AEE ылд б» зэ 16 
Starters, AC Combination, with Circuit Breaker — 

Class 8539 

Fig. 118--Туре S, Sizes 0, 1 & 2, 3 Pole............. 34 

Fig. 149—Sizes 0, 1, 2, 3,4 & 5, 3 Pole.....,......... 34 


Starters, AC Combination, with Fusible Disconnect 
Switch — Class 8538 
Fig. 114—Type S, Sizes 0, 1 &2.................... 32 
Fig. 115—Type S, Sizes 0, 1 & 2 with Fused ele ia 
Circuit Transformer (Form FT)... 2 
Fig. 116—Sizes 0 8 1, 3 Pol 
Fig. 117—Sizes 2, 3, 4% 5, 3 PONG e ҮЗҮҮ Кү 33 


Starters, AC Magnetic, Line Voltage Type — Class 8536 

Single Phase 
Fig. 80—Type S, Sizes 0 & 1, 2 Pole, for Single 

Tolege HORDES. incu cob od ее dare ау, 20 
Fig. 81—Type S, Sizes 0 & 1, 2 Pole, for Dual 

И PROMOTES чакра ооо Se. 41 ээ wo picts ба - 20 
Fig. 82—Type 5, Sizes 0 & 1, 3 Pole, 3 Phase 

Starters Used for Single Phase Motor........20 
Fig. 83-- “Мон 0 & 1, 2 Pole, for Single Voltage ” 


Fig. 85-- sien 0 & 1, 3 Pole, 3 Phase Starters 
Used for Single Phase Моїог............... 21 


Description Page | Description Page 
Two Phase: Starters, AC Reduced Voltage—Primary Resistor 
Fig. ма“: 5, Sizes 0, 182, 4 Pole, 2 Phase Type — Class 8547 
EX ТИР ee Ха eee ЛЕУ, КҮРТ Fig. 120—Sizes 3 & 4, 3 Рһа$е......................35 
Fig. 87--Туре S Sizes 0, 1 & 2, 3 Pole, 3 Phase Fig. 121—Si28 5, 3 Ра%р.......................... 35 
Starters Used for 2 Phase, 3 or 4 Wire Ре Starters, АС Reduced Voltage — Secondary 
“е 9 9 “................................. Resistor ype Е... 145565 5 -51 
Fig. 88— Sizes 0 & 1, 4 Pole, 2 Phase, 4 Wire.. 23 Fig. 136—3 Pole, with 3 Points of Acceleration....... 40 
Fig. 90—Sizes 0, 1, 2, 3,4 8 5,3 Pole, 3 Phase Start- Ғір. 137--3 Pole, Reversing, with 2 Points of Accel 
ers Used for 2 Phase, 3 or 4 Wire Motors... .23 Е. агаад 8, 4 40 
Fig. 89—Sizes 2, 3, 4 & 5, 4 Pole, 2 Phase, 4 Wiree....23] | ' | ӨТ...» nnm 
Starters, AC Reversing Magnetic — Class 8736 
Three Phase: Single Phase 
Fig. 91— Type S, Sizes 0, 1 & 2, 3 Pole.............. 24 Fig. 138— Type S, Sizes 0 & 1, 2 Pole for 3 Lead 
Fig. 92--Туре S, Sizes 0, 1 & 2, 3 Pole with "'Start- Repulsion Induction МИНО ръкава ча 41 
Stop" Push Button Mounted in Cover (Form Fig. 139--Туре S, Sizes 0 & 1, 3 Pole for 4 Lead 
Ауада; уысты т ал а, Tu 24 Repulsion Induction Motors............... 41 
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HE Э7--2118 0123 ГЭ: КИТТЕ sex FA Rx ы 26 Fig. 146--Туре 5, Sizes 0, 1 & 2, 3 Pole, 3 Phase..... 44 
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| Button Mounted in Cover (Form А)........27 | ір. 127—Sizes 1, 2, 3, 4 & 5 with Closed Transi- 
Fig. 102—Sizes 0 & 1, 3 Pole with “Hand-Off-Auto tion Stange liess rne 38 
| Selector Switch Mounted in Cover (Form C) 27 | Fig. 128, 126—Sizes 2 & 3 with Open Transition 
Fig. 107—Sizes 0 & 1, 3 Pole with Fused Control gl 2 ұрланса зы ИЕ оваа 38 
| Circuit Transformer (Form FT)............ 29| Fig. 129, 126— Size 4 with Open Transition Starting. . .38 
Fig. 110—Sizes 0 & 1, З Pole with Three Overload Fig. 131—Size 6, with Closed Transition Starting. .... 39 
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Fig. 111—Sizes 2, 3, 4 & 5, 3 Pole with Three Over- HE ONT с Leod suce ua ka E S rere 


lad Bslsys(Form 1D........ хага 
113— Sizes 2, 3, 4 & 5, 3 Pole with Additional 
N.C. Interlock (Form X2) 


Fig. 


.4................: 


Starters, АС Magnetic Multispeed 
Two Speed — Class 8810: 
Fig: 150— E е. S, d gr 0, 1 & 2, One Winding 


.............................:...:. 


Fig. 151— Type S, Sizes 0, 1 & 2, One Winding, CHP. .45 
Fig. 149—Type $, Sizes 0, 1 & 2 Two Winding. ...... 45 
Fig. 158—Sizes 0 & 1, One Winding, CHP............ 48 
Fig. 154—-Sizes 0 81, One Winding, CT or VT......... 46 
Fig. 152—Sizes 0 81, Two М/іпдіпр................. 46 
Fig. 161—Sizes 0-5, Two Winding, with Acc. Relay... .48 
Fig. 159—Sizes 2 & 3, One Winding, CHP............ 4 
Fig. 155—Sizes 2 & 3, One Winding, CT or VT........47 
Fig. 153—Sizes 2, 3, 4 & 5, Two Winding............ 46 
Fig. 156—Size 4, One Winding, CT or VT.............47 
Fig. 157--5іге 5, One Winding, CT or VT............. 47 
Three Speed — Class 8811: 

Fig. 160—Sizes 0-5, with Compelling Relay........... 48 

Starters, AC Part Winding — Class 8640 

Fig. 132, 134--5іге 1, 2 Step, 3 Рһаѕе............... 40 
Fig. 132, 135—Sizes 2, 3, 4 & 5, 2 Step, 3 Phase...... 40 
Fig. 133—Sizes 1 thru 5, 3 Step, 3 Phase. ........... 40 


Starters, AC Reduced Voltage — Auto-Transformer 
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rie. 12—5Si1$2 829. ОРВА 0. eee nds 36 
d Wu 4€. е оу ега. 36 
Fig. 1213-5118 5, 3 РИ. Leere ers nh 37 
ACE um ИИ ИНСТИТУТЕ 37 
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ТЫ Па. eT ka A EREEYE TERR 5,52 8 
Fig. 23— Double Pole with Selector Switch........... 8 


Line Voltage Type: 


Fig. 26—Sizes 0 & 1, 2 Pole, 1 Phase................ 8 

Fig. 27—Sizes 0 & 1, 3 Pole, | Phase................ 8 

Fig. 30—Sizes 0 & 1, 3 Pole, 2 Phase, 3 & 4 Wire..... 9 

Fig. 28—Sizes 0 & 1, 3 Pole, 3 Рһаве................ 9 

Fig. 29—Sizes 0 & 1, 3 Pole, Direct Current.......... 9 

Fig. 31—Sizes 0 & 1, 4 Pole, 2 Phase, 4 Wire......... 9 
Starters, Manual, Reversing — Class 2511 

Fig. 33— Sizes 0% 1, 2:Ғәһ, 3 Рпазф............... 10 
Starters, Manual, Two Speed — Class 2512 

Fig. 35—FHP, 2 Pole, 1 бай and 5 Unit.............. 10 

Fig, 356—989 T e 10 
Switches, Manual Motor Starting 

Fig. 24—2 Pole, Single Рһаве....................... 8 

i jpemm dao # РЕ@%@.....›.........-.+.5.... 8 
Switches, Reversing Manual Motor Starting 

1 Ж лесі. Epl ӨРӨЭРҮРЭР ЭФИР 
Switches, Two Speed Manual Motor Starting 

Fig. ЗӨ Pole and 3 РИО... аьаа 10 
Symbols, Standard Elem. Diagram................... 2-3 
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Fig. 175—Ac Pneumatic, Type А.................... 51 

Fig. 177—Ac Pneumatic, а 2 РИН УТРЕ oes 52 

Fig. 178—Dc Pneumatic, Туре С.................... 52 

Fig. 176—Dc Pneumatic, Туре Н.................... 51 
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Wiring DIAGRAMS 
STANDARD ELEMENTARY DIAGRAM SYMBOLS 


JANUARY, 1967 


The diagram symbols shown below have been adopted by the Square D Company from standards established by the National Elec- 
trical Manufacturers Association (NEMA). Where no NEMA standard exists, an American Standards Association (ASA) standard 
is used and is so marked. 


| SWITCHES 


ымы CIRCUIT CIRCUIT BREAKER | CIRCUIT BREAKER encon anemer | Cmar wrens UMIT SWITCHES | ҒООТ switches 
INTERRUPTER |WTHERMAL O.L. |W/MAGNETIC OL. MAGNETIC O.L. | NORMALLY | NORMALLY] No. | мс, 

OPEN CLOSED 
: i HELD 2 HELD OPEN € 


TEMPERATURE FLOW Boo o Wd 
———— SWITCH EP ааа ETC 


ЭХ. 


| 
| | | да рх. 
| | | ИЙГЕ ЛЕГЕ заа Е D UG TORT 
мууг + 
о 


PUSH BUTTONS.  PILOT LIGHTS 


MOMENTARY CONTACT | MAINTAINED CONTACT | CONTACT INDICATE COLOR BY LETTER 


SINGLE CIRCUIT DOUBLE CIRCUIT MUSHROOM малтан CONTACT ИЕ NON PUSH-TO-TEST| PUSH-TO-TEST 


T 


| PUSH-TO-TEST | 


аст | | | срв coe o OVERLOAD RELAYS | INDUCTORS 
4.7 aM T WEM sexa dps | SERIES | THERMAL | MAGNETIC | IRON CORE | 
INSTANT OPERATING тшш RESI AFTER COIL IS: SHUNT | SERIES | THERMAL MAGNETIC | IRON CORE 


WITH BLOWOUT | WITHOUT BLOWOUT | BLOWOUT | ENERGIZED | DE- ашр 


TRANSFORMERS | АС MOTORS | = DC MOTORS 


RON CoRE[AIR CORE|cURRENT] pua | since |3 РНАЗЕ | г РНАЗЕ | wouND SHUNT | SERIES | COMM. ОК 
VOLTAGE | PHASE |9QURBE-| 4 wire | ROTOR [ARMATURE] терор | FIELD | COMPENS. 

B ux | | | | Шин Е | (SHOW 4 | CSHOW 3 | CSHOW 2 

LOOPS) | LOOPS)| LOOPS) 
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— sanuary, 1967 — — — — ИВО DIAGRAMS 
STANDARD ELEMENTARY DIAGRAM SYMBOLS 


| CAPACITORS | 


ADJ.BY |RHEOSTAT, ё 
FIXED FIXED РОТ OR FIXED ADJ. 
TAPS ADJ. TAP 


NOT WIRING 
шинэ 5 
TEF INTERLOCK a | — С-1-46- 
dI | қ Есті 


ЕЕЕ ЕЕЕ | BATTERY АГ | ФХАСЕ 


Ка 
АС Ка 


| тванвзтояв | | 


HEATING 
GEME на 


INDICATE 
TYPE BY 
LETTER 


E - EMIT TER 
C COLLECTOR 
В - BASE 


DOT IN ANY TUBE' 


DENOTES GAS 


* ASA SYMBOL. 


CONTROL AND POWER CONNECTIONS — 600 VOLTS OR LESS — ACROSS-THE-LINE STARTERS 
(From NEMA Standard 1С-1-21А.60) 


2 PHASE 
LINE MARKINGS LI, L2 LL, L3 -PHASE 
(214-РНА5Е : 
LI IS ALWAYS 
MOTOR RUNNING | ELEMENT 
OVERCURRENT 2 ELEMENT ] 
UNITS IN 3 ELEMENT «ЗЕ 


FOR REVERSING 
INTERCHANGE LINES 


3 PHASE 


ЖАШ ща; L3 


SINGLE POLE 
SINGLE THROW 


SINGLE POLE 
DOUBLE THROW 


DOUBLE POLE 
SINGLE THROW 


_ cn emery eg 


SINGLE DOUBLE SINGLE DOUBLE 


ретте 
TE M С 


SQUARE J) COMPANY 


DOUBLE POLE 
DOUBLE THROW 


NORMALLY 
OPEN 


N.C. - NORMALLY 
CLOSED 
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Wiring DIAGRAMS 


TYPICAL CONTROL CIRCUIT ELEMENTARY DIAGRAMS 


JANUARY, 1967 


Low Voltage Release and Low Voltage Protection are the two basic control circuits encountered in 
motor control applications. The simplest schemes are shown below. Other variations shown on this and the 
following pages may appear more complicated, but can always be resolved into these two basic principles. 


Low Voltage Release is a ‘‘two wire'' control scheme using 
a maintained contact pilot device in series with the starter coil. 
This scheme is used when a starter is required to function auto- 
matically without the attention of an operator. If a power failure 
occurs while the contacts of the pilot device are closed, the 
starter will drop out. When the power is restored, the starter 
will pickup automatically through the closed contacts of the 
pilot device. The term "two wire'' control arises from the fact 
that in the basic circuit, only two wires are required to connect 
the pilot device to the starter. 


2 Wire Control 


PILOT DEVICE SUCH AS 
LIMIT SWITCH, PRESSURE SWITCH, ETC 


2 Wire Control — With Maintained Contact 
Hand-Off-Auto Selector Switch 


io 


за WIRE CONTROL DEVICE 


A “Напа4-ОН-Ашо” selector switch is used on two wire con- 
trol applications where it is desirable to operate the starter 
manually as well as automatically. The starter coil is energized 
manually when the switch is turned to the “Напа” position, 
and is energized automatically by the pilot device when the 
switch is in the “Auto” position. 


Low Voltage Protection is а З wire” control scheme using 
momentary contact push buttons or similar pilot devices to 
energize the starter coil. This scheme is used to prevent the 
unexpected starting of motors which could result in possible 
injury to machine operators or damage to driven machinery. 
The starter is energized by pressing the start button. Ап auxili- 
ary "holding circuit” interlock on the starter forms a parallel 
circuit around the start button contacts holding the starter in 
after the button is released. If a power failure occurs, the starter 
will drop out and will open the holding circuit interlock. Upon 
resumption of power, the start button must be operated again 
before the motor will restart. The term ‘З wire” control arises 
from the fact that in the basic circuit at least three wires are 
required to connect the pilot devices to the starter. 


3 Wire Control 


3 Wire Control — Momentary Contact 
Multiple Push Button Station 


START 


| STOP STOP STOP |2 —— 


When a motor must be started and stopped from more than 
one location, any number of ‘‘Start’’ and "Stop" push buttons 
may be wired together as required. It is also possible to use 
only one ‘‘Start-Stop’’ station and have several ‘‘Stop’’ buttons 
at different locations to serve as emergency stop. 
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Wiking DIAGRAMS 


TYPICAL CONTROL CIRCUIT ELEMENTARY DIAGRAMS 


3 Wire Control with Pilot Light to 
Indicate when Motor is Running 


START 


A pilot light can be wired in parallel with the starter coil to 
indicate when the starter is energized and thus show that the 
motor is running. 


3 Wire Control with Push-To-Test Pilot 
Light to Indicate when Motor is Running 


(2 


5ТАВТ 3 M O.L'S 


When the motor running pilot light is not lit, there may be 
doubt as to whether the circuit is open or whether the pilot light 
bulb is burned out. The push-to-test pilot light enables the test- 
ing of the bulb simply by pushing on the color cap. 


3 Wire Control with Fused 
Control Circuit Transformer 


X| SEC x2 


GROUND 
IF USED ~ 


А step down transformer can be used to provide a control 
circuit voltage lower than line voltage for reasons of operator 
safety. One side of the transformer secondary can be grounded 
when conditions permit. Short circuit protection for the trans- 
former and control circuit is provided by a fuse in the un- 
grounded side of the transformer secondary. 


3 Wire Control with Pilot Light to 
Indicate when Motor is Stopped 


START 


А pilot light may be required to indicate when the motor is 
stopped. This can be done by wiring a normally closed auxiliary 
contact on the starter in series with the pilot light as shown. 
When the starter is deenergized, the pilot light is on. When the 
starter picks up, the auxiliary contact opens, turning off the 
light. 


3 Wire Control with Illuminated Push Button 
to Indicate when Motor is Running 


START * М M 


LI L2 


ж PUSHING ОМ PILOT LIGHT OPERATES START 
CONTACTS 


The illuminated push button combines a start button and a 
pilot light in one unit. Pressing the pilot light lens operates the 
start contacts. Space is saved by requiring only a two unit 
push button station instead of three. 


3 Wire Control with Fused Control Circuit 
Transformer and Control Relay 


M 
CR 


X| SEC x2 


IF USED — 


А starter coil with a high volt-ampere rating may require a 
control transformer of considerable size. А control relay and a 
transformer with a low VA rating can be connected so that the 
normally open relay contact controls the starter coil on the 
primary or line side. Square D Size 5 Form FT starters use this 
scheme. 
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TYPICAL CONTROL CIRCUIT ELEMENTARY DIAGRAMS 


Jogging Using a Selector Switch — 
Jog with Start Button 


START 
ний нан 3 


Jogging, or inching, is defined by NEMA as the momentary 
operation of a motor from rest for the purpose of accomplishing 
small movements of the driven machine. One method of jog- 
ging is shown above. The selector switch disconnects the hold- 
ing circuit interlock and jogging may be accomplished by 
pressing the ‘‘Start’’ button. 


Jogging Using a Control Relay 


START 3 CR 
— — 


Pressing the "Start' button energizes the control relay which 
in turn energizes the starter coil. The normally open starter 
interlock and relay contact then form a holding circuit around 
the "Start' button. Pressing Ше ‘‘Jog’’ button energizes the 
starter coil independent of the relay and no holding circuit 
forms, thus jogging can be obtained. 


3 Wire Control — More than One Starter, 
One Push Button Station Controls All 


LI START 0.18 L2 


MI 
| STOP 2 . 4 
| | | M3 | 


LI M2 ошѕ L2 
LI M 3 's L2 
T 2 0.15 


When one “Start-Stop” station is required to control more 
than one starter, the scheme above can be used. А maintained 
overload on any one ofthe motors will drop out all three starters. 


Jogging Using a Selector Push Button 


ALL E L| sul 
А2| | X — 
ш X LOOR i 
ІЗ RA ror] 
| |FREE|DEPRESSED|FREE 
| [RUN — | G 
The use of a selector push button to obtain jogging is shown 
above. In Ше “Run” position Ше selector-push button gives 
normal З wire control. In Ше “Тод” position, the holding cir- 


cuit is broken and jogging is accomplished by depressing the 
button. 


Jogging Using a Control Relay for Reversing Starter 


This control scheme permits jogging the motor either in the 
forward or reverse direction whether the motor is at standstill 
or is rotating in either direction. Pressing the "Start-Forward"' 
or ‘‘Start-Reverse’’ buttons energizes the corresponding starter 
coil which closes the circuit to the control relay. The relay 
picks up and completes the holding circuit around the "Start" 
button. As long as the relay is energized either the forward or 
reverse contactor will remain energized. Pressing either “Jog” 
button will deenergize the relay releasing the closed contactor. 
Further pressing of the ‘‘Jog’’ button permits jogging in the de- 
sired direction. 


© 3 Wire Control — Reversing Starter 


F WD. 


| STOP REV. 2 L3 


LIMIT SWITCHES IF USED 


3 wire control of a reversing starter can be accomplished 
with a "Forward-Reverse-Stop'" push button station as shown 
above. Limit switches can be added to stop the motor at a cer- 
tain point in either direction. Jumpers 6 to 3 and 7 to 5 must 
then be removed. 
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Wiking DIAGRAMS 


TYPICAL CONTROL CIRCUIT ELEMENTARY DIAGRAMS 


3 Wire Control — Reversing Starter 
Multiple Push Button Station 


Qu STOP 


More than one "Forward-Reverse-Stop' push button station 
may be required and can be connected in the manner shown 
above. 


3 Wire Control — Two Speed Starter 


LOW H L 


HIGH 4 1 0.15 


| 5ТОР 


З wire control of a two speed starter with a "High-Low-Stop'' 
push button station is shown above. This scheme allows the 
operator to start the motor from rest at either speed or to change 
from low to high speed. The ‘‘Stop’’ button must be operated 
before it is possible to change from high to low speed. This ar- 
rangement is intended to prevent excessive line current and 
shock to motor and driven machinery which results when mo- 
tors running at high speed are reconnected for a lower speed. 


Plugging a Motor to a Stop 
from One Direction Only 


START 


Plugging is defined by NEMA as a system of braking in 
which the motor connections are reversed so that the motor 
develops a counter-torque, thus exerting a retarding force. In 
the above scheme, the forward rotation of the motor closes the 
normally open plugging switch contact. When the ''Stop'' but- 
ton is operated, the forward contactor drops out, energizing 
the reverse contactor through the plugging switch and normal- 
ly closed forward interlock. This reverses motor connections 
and the motor is braked to a stop. The plugging switch then 
opens and disconnects the reverse contactor which is used 
only for plug-stopping and not for running in reverse. 


SQUARE J) COMPANY 


3 Wire Control — Reversing Starter with Pilot Lights 
to Indicate Direction Motor is Running 


FWD. 


| STOP REV 2 L. 


Pilot lights can be connected in parallel with the forward 
and reverse contactor coils to indicate which contactor is en- 
ergized and thus which direction the motor is running. 


3 Wire Control — Two Speed Starter with One Pilot Light 
to Indicate Motor Operation at Each Speed 


L2 


ы LOW H 0.175 


| STOP НІСН 4 21 5 


One pilot light can be used to indicate operation at both 
low and high speeds. One extra normally open interlock on 
each contactor is required. Two pilot lights, one for each speed, 
could be used by connecting pilot lights in parallel with high 
and low coils. (See Reversing Starter diagram above). 


Anti-Plugging — Motor to be Reversed 
but Must Not be Plugged 


Anti-plugging protection is defined by NEMA as the effect 
of a device which operates to prevent application of counter- 
torque by the motor until the motor speed has been reduced to 
an acceptable value. In the scheme above, with the motor 
operating in one direction, a contact on the anti-plugging 
switch opens the control circuit of the contactor used for the 
opposite direction. This contact will not close until the motor 
has slowed down, after which the other contactor can be 
energized. 
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CLASS 2510 
AC MANUAL STARTERS AND MANUAL MOTOR STARTING SWITCHES 


FRACTIONAL HORSEPOWER MANUAL STARTERS — TYPE F 


PILOT 
LIGHT 
IF USED Ї IF USED 


CAC as SS!!! 


DEVICE 


1 Pole 2 Pole with 
Selector Switch 


MANUAL MOTOR STARTING SWITCHES 


11.72 18 иг: USED 


28 


2 Pole — 1 Phase 3 Pole — 3 Phase 


LINE VOLTAGE MANUAL STARTERS — SIZES O AND 1 


2 Pole —- 1 Phase 3 Pole — 1 Phase 


SQUARE J) COMPANY 
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CLASS 2510 
AC MANUAL STARTERS 


LINE VOLTAGE MANUAL STARTERS — SIZES О AND 1 


Ч 


Th T2 T3 


MOTOR 


3 Pole - - 3 Phase 3 Pole — Direct Current 


LINE LOAD 
CONNECTIONS|ICONNECTIONS 
STARTER 

T4 

CONNECT MOTOR AS T3 
SHOWN IN TABLE L4 T4 
FOR 2 2,4 WIRE|LI|L3|L2 10 Т1113/112 TO 

| 4 L 


FOR 2 PHASE CONNECTIONS USING THREE 

POLE STARTER, CONNECT LINE AND MOTOR 
TERMINALS TO THE STARTER TERMINAL IN 

THE SAME COLUMN. 


3 Pole — 2 Phase, 3 and 4 Wire 4 Pole — 2 Phase, 4 Wire 


CLASS 2511 
AC REVERSING MANUAL STARTERS AND MANUAL MOTOR STARTING SWITCHES 


REVERSING MANUAL MOTOR REVERSING MANUAL STARTER 
STARTING SWITCH 


11-12 13 


Type К, 3 Pole — 3 Phase Sizes 0 and 1, 3 Pole — 3 Phase 
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CLASS 2512 
AC TWO SPEED MANUAL STARTERS AND MANUAL STARTING SWITCHES 


TWO SPEED MANUAL MOTOR STARTING SWITCH — TYPE K 
HIGH 


HIGH LOW 
TI T2 T3 TI T2T3 


ee — лей Шш. ве жа 


= = = USER'S 
СОММЕСТІОМ 


2 WINDING 
SINGLE PHASE 
MOTOR 


2 Pole, Single Phase with Pilot Lights 


ғ 


r 
: 
! 
І 
І 
I 
! 
! 
! 
і 
І 


(еді 


СОМ 


2 SPEED 2 SPEED 

2 WINDING 2 WINDING 
SINGLE PHASE SINGLE PHASE 
MOTOR OTOR 


2 Unit — 2 Pole with 3 Unit — 2 Pole with 
Mechanical Interlock and Pilot Lights Selector Switch and Pilot Lights 


2.2. USER'S 
CONNECTION 


SIZES O AND 1 — TWO SPEED MANUAL STARTERS 


T2 TI2 
L2 L3 
T!3 Ї Ї 
ТӘТТІ! 
2 | Two Speed Starter 
TIT T3ITI2 For Wye Connected 
Separate Winding Motor 
е 
T3 


TH 743 


SQUARE T) COMPANY 
PAGE 10 АС 


— — — yANUARY, 1367 ——————————[J RING DIAGRAMS 


CLASS 2601 
DRUM SWITCHES 


SIZES O & 1 


HANDLE END DRUM SW. 
FORWARD 


5 
Internal Switching 3 Phase — 3 Wire Motor 


DRUM SW. 


o —À— —— 
5 5 6 
Single Phase — Capacitor or Split Phase Motor Single Phase — 4 Lead Repulsion Induction Motor 


MOTOR DRUM SW. LINE DRUM SW. 


О---------------- 
| 2 
о 
3 4 
] 
7, REN 
5 6 


Single Phase — 3 Lead Repulsion Induction Motor 


о--- СОМ N 
5 6 оммо 


2 Phase — 3 Wire Motor 


DRUM SW. 


SHUNT FIELD 


5 
Direct Current — Shunt Motor 


MOTOR DRUM SW. LINE 
зене бана ала 
| ) ARM e 
3 4 
"—— ЕРЕН 
5 6 


Direct Current — Series Motor 


SHUNT FIELD 


Direct Current — Compound Motor 
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CLASS 7135 
CONSTANT SPEED, ОС STARTER 


ГА 


кг 


Е ACCEL. RESIS. 


CLASS 7136 
ADJUSTABLE SPEED, DC STARTER 
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CLASS 7735 
REVERSING CONSTANT SPEED, DC STARTER 


SERIES FIELD 
S| 22. == 


| CLASS 7736 
REVERSING ADJUSTABLE SPEED, DC STARTER 


SERIES FIELD 
51 52 — 


0 THYRITE 
RHEOSTAT 
Sse SHUNT FIELD 


OL STOP 2 
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CLASSES 8501, 8508 
AC MAGNETIC RELAYS 


TYPE A, 10 AMPERE RELAY, CONVERTIBLE CONTACTS 


Contact No. Contact Number Contact No. Contact Number 
Arrangement of Type Arrangement of Type 
Poles No. ( Poles No. 

AO-20 р H5 Зэ нд %Ч5 нє 


a fe fe da 1--4225-2: ufudufsiedet | 
-О- 


3 АО-21 
6 Pole 


AO-12 
АО-40 
АО-31 
2, 3 and 4 Pole 1 52957 
AO-13 


AO-04 


к 
ы 
Ол 
ер] 


x 
X 


Note: Class 8508 Type A mechanically held 
А relays have same contact arrangements 
O—Normally Open Contact as above except unlatch coil is added to 
X—Normally Closed Contact diagram. 


хоро | х x| 0} 0 


TYPE B, 15 АМРЕКЕ RELAY, CONVERTIBLE CONTACTS 


Contact 


Contact Number Arrangement No. Contact Number 
of Type 
|) во #3 Poles | Number 


“ВНО-60 
ТОТИ: 

ВНО-42 
Ha #5 #6 ! | BHO-33 


BHO-24 

аның "BHO-15 
BHO-06 

— }— BHO-80 
BHO-71 

6 Pole BHO-62 

E #2 HQ #4 ВНО-53 


Ay Ty Pay ^ mos 


BHO-26 
Re Hg 87 ВНО-17 


ЯЛЛ. 


Note: Class 8508 Type В mechanically held relays have 


“ВНО-23 
ВРАНЧА pron 
BHO-05 

same contact arrangements as above except un- 


А latch coil is added to diagram. 
O—Normally Open Contact 
X—Normally Closed Contact 


TYPE D, 10 AMPERE RELAY, FIXED CONTACTS 


Contact Arrangement 


Contact Number 


Contact 
Arrangement 


Number 


BHO-20 


ннен ы 
ВНО-30 


2 and 3 Pole ВНО-12 
ВНО-03 


тон mos 


>} ВНО-04 


4 Pole Кажы 
ВНО-41 


|) Ro нз 


х 


хх 


Х 
Х 


Эр 
x 


SK 
515 
О | ж 
e| 
" 


t] но #3 H4 


ОО х О О 0 | х ОО 
до|ххоо 

оо хххоіххоч“< 
хо || 

© 

е, 

о 

е, 


о 


O| X| X 


O| O 
© 
х 
оо 


о 
х 
х 
olo 


О 
ж 
ж 


x 


Oj х 
Oj х 
О | x 
ххх 
хіх х 
хх 


х 
х 


х 
х 


хооосо 
жжооосо 
ххххо 


Note: Class 8508 Type D mechanically held relays 
have same contact arrangements as shown at 
left except unlatch coil is added to diagram. 


*—Contacts of Individual Double Throw Poles 
must be used on the same polarity. 


© 
о 


жожо ж Хж X 
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CLASS 8501 
AC MAGNETIC RELAYS 


TYPE D RELAY OPERATED TIMER, FIXED CONTACTS 


Contact Arrangement 


9 L - 4 ” >} 9 Ту | Contact Number RA 
I Typa абу TEN Ч ERE ERE 


ETC 
DDO-42 


22524 19 Y Pie, my (gw, DEO | 9 O|* 


O— Normally Open Contact 


o B 
Ый э X—Normally Closed Contact 


*Contacts of Individual Double 
Throw Poles must be used on the 


! 
! А І 
id dd same polarity. 


Type DDO Type DEO 
TYPE F RELAY 


Jk 


PILOT LIGHT 
IF USED 


TYPE P,10 AMPERE RELAY 


Type FPO 
Type FO, FBO or FSO Octal Plug-in, Bottom View 


TYPE G, 10 AMPERE RELAY, CONVERTIBLE CONTACTS 


2, 3 and 4 Pole 6 and 8 Pole 
Contact Arrangement Contact Arrangement 


Contact Number 
FRONT ROW 
нү #2 


L 


MOUNTING SLOT 


1 

11 
11 
Ва 


КЕАК 
ет 


| 
Note: a Type GO--GL mechanically held re- LA 
ays have same contact arrangements as above 
except unlatch coil is added to diagram. MOUNTING SLOT 


O— Normally Open Contact 
X— Normally Closed Contact 


SQUARE D COMPANY 
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CLASS 8501 
AC MAGNETIC RELAYS 


TYPE G, 10 AMPERE RELAY TYPE G, RELAY OPERATED TIMER 
WITH UNIVERSAL POLE ATTACHMENT ө Contact Arrangement 


Contact 


: А 
8, 10 and 12 Pole of Е ern 


Contact Arrangement 


11511 11А11 
ттутт ТТУТТ 


МА MOUNTING г 
tat c ero — S 


FRONT ROW 
H5 Hg H7 Hg 


EN ЖӘКЕН 
Ju yd 


MIDDLE ROW 
Но Яо НІ #2 


tf TT 


lb I 
227,2 


Н Ha На 
REAR ROW 


(у MOUNTING 
i; 0*7 SLOT 


Type GO-GD Type GO-GE 


Instantaneous Contacts 


ere aa eats 


25222721. 
БЕ БЫ ЫЕ 02 22:11221221 bids 


O- - Normally Open Contact 
N — Normally Closed Contact 


pu 


Q 


Poles 1 
O— Normally Open Contact ыг Sos 554 200 10 


NX — Normally Closed Contact non-convertible. 


CLASS 8501 
AC SOLID STATE RELAYS 


INITIATING DEVICES TYPE TO-20 


EXAMPLE: | EXAMPLE: 
PHOTO COND. CELL ТЕРМ6 1 eS TERM.6 


| 

| 

| | 

| COMMON > TERM. 8 
L 


ыг 
External Dc Voltage Iniat. Source 


INITIATING DEVICES ТҮРЕ ТО-21 


= 
| 


г- 
| | ТЕЕМ.4 
| ЕХАМРГЕ: | 

| 


“T_CONTACTS ! ТЕВМ 6 
E 


ad 


EXAMPLE: 
PHOTO COND. CELL 


L 
High Res. Iniat. Device 7-8 9 lO ! I2 
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Wiking DIAGRAMS 


CLASS 8502 
AC MAGNETIC CONTACTORS 


TYPE = SIZES O, 1 AND 2 


CONTROL 


Type S, Sizes 0 and 1, 1 Pole Contactors 


START 


о— 3 
STOP 


3 WIRE 2] 
CONTROL 


11 


LI 


2 WIRE 
CONTROL 


Type S, Sizes 0 and 1, 3 Pole Contactors 


62 


START 
-4.- 
о-»3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Type S, Sizes 0 and 1, 2 Pole Contactors 


START 
—L 
о-9-3 
STOP 


| 
3 WIRE 2| 


CONTROL 

) 
-L ^  *' түтзтат2 
Co ТІ 


2 WIRE 
CONTROL 


Type S, Sizes 0 and 1, 4 Pole Contactors 


TYPES A THRU К SIZES 00, 0, 1, 2, 3, 4, 5, 6, 7 AND 8 


2 I&LI 
2 | | 
5ТАВТ 
о— 3 
5ТОР 


3 WIRE 
CONTROL 


ті тг Т3 


2 WIRE 
CONTROL 


Size 00, 3 Pole Contactor 


START 


о— 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Sizes 0 and 1, 2 Pole Contactors 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Sizes 0 and 1, 1 Pole Contactors 


START 
— 
о— 3 


STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Size 0 and 1, 3 Pole Contactors 
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Wiring DIAGRAMS 


CLASS 8502 
AC MAGNETIC CONTACTORS 


TYPES A THRU К, SIZES 00, 0, 1, 


2 
START T 
кш 2 
о— 3 l0 


STOP 


3 WIRE 
CONTROL 


B os 
— „ | ТіТгтзт4 


2 WIRE 
CONTROL 


Sizes 0 and 1, 4 Pole Contactors 


START 
o—> 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Size 2, 3, 4 and 5, 3 Pole Contactors 


Wiring Diagram 


START 
Ре а 
о— 3 


STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 
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2, 3, 4, 5, 6, 7 AND 8 (Cont'd) 


START 
о-»3 
5ТОР 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Sizes 2, 3, 4 and 5, 2 Pole Contactors 


START 
o—> 3 
5ТОР 


3 WIRE 
CONTROL 


| 
T , 127374 


2 WIRE 
CONTROL 


Sizes 2, 3, 4 and 5, 4 Pole Contactors 


Elementary Diagram 


ADDL. 
INTERLOCKS 
IF USED 


M 
0, 
2 WIRE CONTROL 


L 
IF USED 
тора" 


9 
EM 
cee: 

Ò 


Size 6, 2 or 3 Pole Contactors 
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START 


о— 3 


STOP 
| 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Tl T2 T3 


CLASS 8502 
AC MAGNETIC CONTACTORS 


TYPES A THRU К, SIZES OO, О, 1, 2, 3, 4, 5, 6, 7, AND 8 (Cont'd) 


Wiring Diagram Elementary Diagram 
CONTROL TRANSFORMER CONNECTIONS 
220 V. JUMPER HI TO H3, H2 TO H4 (DOTTED) 
440 V. JUMPER H2 TO H3 (SOLID) 


6- 


GCA + 
Ко 
SP 


4 


смо.-> = 
IF USED 


M TA 

M T2 

M T3 
ADDL. INTERLOCKS 


IF USED Sizes 7 and 8, 2 or 3 Pole Contactors 


CLASS 8508 
| AC MECHANICALLY HELD MAGNETIC CONTACTORS 


SIZES 1,283 
LI TI L2 T2 3 T3114 T4 
td rü d Ч 
ГАТСАГ CONN. FOR 
| 


4 POLE 
J ONLY 


UNLATCH\ 
1 


(» 


2, 3 or 4 Pole, Momentary Contact Control 2, 3 or 4 Pole, Maintained Contact Push Button 


Control with Coil Clearing Contacts 


SIZE 4 


T4 
L4 


UNLATCH “Ч d J d d Ч 


COIL CLEAR- LATCH “CONN. FOR 
4 POLE ONLY 


UNLATCH 


2, 3 or 4 Pole, Momentary Contact Control 2, 3 or 4 Pole, Maintained Contact 


Note: For 2 Pole Device: L1-T1 and L2-T2 provided. 


Control with Coil Clearing Contacts 


For 3 Pole Device: L1-T1, L2-T2, and L3-T3 provided. 
For 4 Pole Device: L1-T1, L2-T2, L3-T3 and L4-T4 provided. 
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CLASS 8536 
PEE AC LINE VOLTAGE MAGNETIC STARTERS — SINGLE PHASE 


Wiring Diagram Elementary Diagram 


START T 
pese ces 

о-»3 ! «——— — 2 WIRE CONTROL 
STOP | 42 ВВА. ---- IF USED 


3 WIRE 2] 
CONTROL 
ТІ ТЕ 
COM 
ТІ 


Туре 5, Sizes 0 and 1 Single Phase Starters Used with Single Voltage Motor 


| M о 
! stop 2 START 13 : 


DIAGRAM. 


тг 


Wiring Diagram Elementary Diagram 


M 
stop 2 SIART 3 


START 
о-»>3 
5ТОР 


3 WIRE LO 
CONTROL CONNECT P 


DIAGRAM. 
Ls l - 
T -3 Higher Voltage Connection 
2 WIRE 


CONTROL T M 
os ДЕ stop 2 START 3 


T2 1198 та 


SERIES CONNECTION PARALLEL CONNECTION 
HIGHER VOLTAGE LOWER VOLTAGE 


Lower Voltage Connection 
Type S, Sizes 0 and 1 Single Phase Starters Used with Dual Voltage Motor 


Wiring Diagram Elementary Diagram 


его 
$ТАВТ L2 F^7-----113 


2 2 WIRE CONTROL 
0-93 r----][F*--*5 iF usED 


| ! M OL 
STOP І stop 2 START 13 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Standard Sizes 0 and 1, 3 Pole, 3 Phase Starters Connected for Single Phase, Single Voltage Motor 
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5ТАВТ 


о— 3 


5ТОР i 


3 WIRE 
CONTROL 


B euni ашай, 
ез 


CONTROL 


START 
о— 3 
STOP 


3 WIRE 
CONTROL 


„енер д. 
Үс 


2 WIRE 
CONTROL 


SERIES CONNECTION 
HIGHER VOLTAGE 


START 
—— 
0-9 3 


STOP 


3 WIRE 
CONTROL 


Ё epum ан 
д кенеттен” 


2 WIRE 
CONTROL 


ТІ тг 


Tid 5244. 


JANUARY, 1967 


Wiring Diagram 


NOTE: 

STARTERS LEAVE 
FACTORY WITH COIL 
CONNECTED FOR 
THE HIGHER VOL- 
TAGE. IF STARTER 
IS USED ON LOWER 
VOLTAGE BE SURE 
TO CHANGE CONN- 
ECTION TO COIL. 


Wiking DIAGRAMS 


CLASS 8536 
TYPES B & C AC LINE VOLTAGE MAGNETIC STARTERS — SINGLE PHASE 


Elementary Diagram 


ae 


r---4 f 


Sizes 0 and 1 Single Phase Starters Used with Single Voltage Motor 


Wiring Diagram 


NOTE: 

STARTERS LEAVE 
FACTORY WITH COIL 
CONNECTED FOR 


15 USED ON LOWER 
VOLTAGE BE SURE 
TO CHANGE CONN- 
ECTION TO COIL. 


PARALLEL CONNECTION 
LOWER VOLTAGE 


Elementary Diagrams 


STOP 2 


Sizes 0 and 1 Single Phase Starters Used with Dual Voltage Motor 


Wiring Diagram 


wy 


TO BE ADDED 


beds dic. 


START 


P шин 


Elementary Diagram 


r---- pem. WIRE CONTROL 


IF USED 


2 WIRE CONTROL 
“эвлэл IF USED 


Standard Sizes 0 and 1, 3 Pole, 3 Phase Starters Connected for Single Phase, Single Voltage Motor 


SQUARE J) COMPANY 
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Wiring DIAGRAM 5 --------эанөан 1967 ———— 


CLASS 8536 
PEE AC LINE VOLTAGE MAGNETIC STARTERS — TWO PHASE 


SIZES 0, 1 AND 2 


Wiring Diagram Elementary Diagram 


= 2 WIRE CONTROL 


TART Ди гэр еі Ж 
Мена 4 7 IF USED 

е | | M OL 
STOP | ЅТАВТ 


i! STOP 2 24. 15 


3 WIRE 
CONTROL 


PHASE | 


PHASE 2 


2 WIRE 
CONTROL 


Type S, Sizes 0, 1 and 2, 4 Pole, 2 Phase, 4 Wire Starters with External 2 ог 3 Wire Control 


STANDARD 3 POLE, 3 PHASE STARTERS CONNECTED FOR 2 PHASE, 3 OR 4 WIRE 


Wiring Diagram 


Шом | сох онь, 
CONNECTIONS | CONNECTIONS 
STARTER 
Mannings | C !]-2|E3|— || T! | T2| T3 |— | 
FOR2@ T4 

ДЕ Ча ЕГ Ы= 
FOR2 Ø 
LIIL3I|L2|TO||TIIT3|T2|TO 
УЕ 
FOR 2 PHASE CONNECTIONS USING THREE 
POLE STARTER, CONNECT LINE AND MOTOR 


TERMINALS TO THE STARTER TERMINAL IN 
THE SAME COLUMN. 


T2 
Type 5, Sizes 0, 1 and 2 


ТІ 


e Revised — 12/67 
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—  — sanuary, 1967 —————————_[J 1 0 DIAGRAMS 


CLASS 8536 
TYPES B THRU G AC LINE VOLTAGE MAGNETIC STARTERS — TWO PHASE 


SIZES 0 & 1 


Wiring Diagram Elementary Diagram 


2 WIRE CONTROL 
? IF USED 


START 


о— 3 


5ТОР 
| 


3 WIRE 


Р 


2 WIRE 
CONTROL 


Sizes 0 and 1, 4 Pole, 2 Phase, 4 Wire Starters With External 2 or 3 Wire Control 


SIZES 2, 3, 4 & 5 


Wiring Diagram Elementary Diagram 


2 WIRE CONTROL 
- 

ЅТАВТ | IF USED 
0-4» 3 

5ТОР 


3 WIRE 
CONTROL 
TIT2T3T4 


2 WIRE 
CONTROL 


Size 2, 3, 4, & 5, 4 Pole, 2 Phase, 4 Wire Starters With External 2 or 3 Wire Control 


STANDARD 3 POLE, 3 PHASE STARTERS CONNECTED FOR 2 PHASE, 3 OR 4 WIRE 


LINE | LOAD 
CONNECTIONS || CONNECTIONS 
STARTER 
MAR Nes Го һг|ьз|- | T']T2|T3 |-— 
FOR2@ EL? T4 
9842 зати Тато 
ЕГЕ ШЕ ЕЕ ШЕН 
LilL3|L2|TO|| т; | тз | тг | TO 
4WIRE | т iy 


FOR 2 PHASE CONNECTIONS USING THREE 
POLE STARTER, CONNECT LINE AND MOTOR 
TERMINALS TO THE STARTER TERMINAL IN 
THE SAME COLUMN. 

ТІ тз 


Size 0 and 1 Sizes 2, 3, 4 & 5 


ө Revised — 12/67 
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Wiring DIAGRAMS sanua, 197 —— — 


CLASS 8536 
ЯЛЖ AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE 


SIZES 0, 1 AND 2 


Wiring Diagram Elementary Diagram 


START E 


0-3 -«——— 2 WIRE CONTROL 


г---- ан оо 
STOP я i 1 IF USED 


! M OL 
3 WIRE i! STOP 2 13 
CONTROL 


( 


CONTROL | 
Type 5, Sizes 0, 1 and 2, 3 Pole, 3 Phase Starters with External 2 ог 3 Wire Control 


Wiring Diagram Elementary Diagram 


START 
| STOP 2 oe 


Wiring Diagram 


LI i L3 


3RD OL 
IF USED 
ТЗ 


2 WIRE CONTROL DEVICE 
ТІ тг тз 


Туре S, Sizes 0, 1 and 2, 3 Pole, 3 Phase Starters with Hand-Off-Auto Selector Switch Mounted in Cover (Form С) 


SQUARE J) COMPANY 
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— snay, 1967 ——————————_[J|RInG DIAGRAMS 


CLASS 8536 
AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE — Iz] 


ADDITIONS AND SPECIAL FEATURES (Cont'd) 


Wiring Diagram Elementary Diagram 
START 4—2 WIRE CONTROL 
; A 1 IF USED 


START | OL 


STOP 


3 WIRE 
CONTROL е 
х2 ? ХІ 


SEC. 
z Of | 
2 WIRE ) 


CONTROL IF USED 


3RD OL 
IF USED SINGLE OR 


е DUAL VOLTAGE 

T3 PRI. CONN. PER 
TRANSFORMER 
NAMEPLATE 


Tl. та 13 


Type S, Sizes 0, 1 and 2, 3 Pole. 3 Phase Starters with Control Circuit Transformer and Secondary Fuse (Form FT) 
Wiring Diagram Elementary Diagram 


L2 TO SEPARATE CONTROL 


START 


L3 
1 
STOP 2 мийн 
3 WIRE 
CONTROL 
TO SEPARATE 


Х CONTROL 
= то. 


T з 111213 3RD OL 


2 WIRE IF USED 


CONTROL T3 


CONTROL ТІ T2 T3 


2 WIRE tut T 
CONTROL 


ADD'L INTERLOCKS ЖК THRU 
+4 CAN BE М.О. OR N.C. 


Type S, Sizes 0, 1 and 2, 3 Pole, 3 Phase Starters with Additional Interlocks (Form X) 


SQUARE Jj COMPANY ——— 
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Wiring DIAGRAMS anuar, 1967 —— —— 


CLASS 8536 
TYPES A THRU H AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE 


SIZE 00 


Wiring Diagram Elementary Diagram 


2 | 
5ТАВТ АГ ossa лэ eS гэ ? IF USED 
о--3 5 м Олс 
STOP i F 4: 
| 


3 WIRE 
CONTROL 


3 WIRE CONTROL MULTIPLE 
PUSHBUTTON STATION FOR SINGLE PHASE OPERATION 
L3 POLE NOT USED BUT OL 
АЕ Mle тз RELAY ELEMENT MUST BE INSTALLED 


И мысы 
2 WIRE 
CONTROL 


Elementary Diagram 


STAR M Q.k. 


T2 T3 
Size 00, 3 Pole, 3 Phase Starter With Start-Stop Push Button Mounted in Cover (Form A) 


Elementary Diagram 


3A  YELLOW 


2 WIRE CONTROL 
DEVICE 


тъ та-13 


з ха ТІ тг тз 


Size 00, 3 Pole, 3 Phase Starter With Hand-Off-Auto Selector Switch Mounted in Cover (Form С) 


SQUARE J) COMPANY 
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— — sanuary, 6-------) RING DIAGRAMS 


CLASS 8536 
AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE — TYPES А THRU Н 


(Сопға) 
SIZES 0 % 1 


Wiring Diagram Elementary Diagram 
2 

мэн, 7 IF USED 
о-»3 


5ТОР 
| 


3 WIRE 
CONTROL 


3 WIRE CONTROL MULTIPLE 
PUSHBUTTON STATION ті тг Т3 


2 WIRE 
CONTROL 


Sizes 0 and 1, 3 Pole, 3 Phase Starters With External 2 ог 3 Wire Control 


Wiring Diagram Elementary Diagram 


START 
регии 


T3 


2 WIRE CONTROL DEVICE 
TI Т2 T3 


Sizes 0 and 1, 3 Pole, 3 Phase Starters With Hand-Off-Auto Selector Switch Mounted in Cover (Form C) 
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Wiring DIAGRAMS 


JANUARY, 1967 


CLASS 8536 


TYPES A THRU H AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE (сонго) 


SIZES 2, 3, 4 8 5 


Wiring Diagram Elementary Diagram 


2 
START L2 тг L3 
adi. 

о— 3 Н Ч 
5ТОР 


3 WIRE 
CONTROL 


3 WIRE CONTROL MULTIPLE 
PUSHBUTTON STATION 


2 WIRE 
CONTROL 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With External 2 or 3 Wire Control 


Wiring Diagram Elementary Diagram 


START 


YELLOW i 


TRE 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Start-Stop Push Button Mounted in Cover (Form A) 


Wiring Diagram Elementary Diagram 


RED 


Б 
BLACK A 
YELLOW 


ған нн ЗОРИВ 
мн жанан жоні 


EIC dl X i 
| [HAND 


CONTROL 
DEVICE 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Hand-Off-Auto Selector Switch Mounted in Cover (Form C) 


SQUARE J) COMPANY 


PAGE 28 


JANUARY, 1967 


Wiring Diagram 


SIZE 6 


ADDL. INTERLOCKS 
IF USED 


Wiking DIAGRAMS 


CLASS 8536 
AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE— TYPES A THRU H 


Elementary Diagram 


2 WIRE CONTROL 
p IF USED 


---48- 7-3 
| | 
START | 


(Cont'd) 


STOP 2 .L. 3 СУ 5 
а LJ С) * 
CR 


6A 


Size 6, 3 Pole, 3 Phase Starter with External 2 or 3 Wire Control 


Wiring Diagram 


START 
ШИС Ee 


0-9 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Ti T2 T3 


SINGLE OR 
DUAL VOLTAGE 
PRI. CONN. PER 
TRANSFORMER 
NAMEPLATE 


T3 


ADDITIONS AND SPECIAL FEATURES 


Elementary Diagram 


Sizes 0 & 1, 3 Pole, 3 Phase Starters with Control Circuit Transformer and Secondary Fuse (Form FT) 


SQUARE J) COMPANY 
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Wiring DIAGRAMS 
CLASS 8536 


TYPES A THRU H AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE (contra) 


ADDITIONS AND SPECIAL FEATURES 


JANUARY, 1967 


Wiring Diagram 


Elementary Diagram 


TO SEPARATE CONTROL 


START 
—ÀÁÀ 
3 WIRE 
CONTROL 


TO SEPARATE 


/ CONTROL 


E sc 

3 т) T2 T3 
2 WIRE 

CONTROL 


Sizes 0 and 1, 3 Pole, 3 Phase Starters With Separate Control (Form S) 


Wiring Diagram Elementary Diagram 


TO SEPARATE CONTROL 


START 
3 WIRE ри 
CONTROL \TO SEPARATE 


х2 
Ce Ti T2 T3 


2 WIRE 
CONTROL 


Ti T3 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Separate Control (Form S) 


Wiring Diagram Elementary Diagram 


? IF USED 
2 
START 


M 
o—> 3 


9.L.'3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Sizes 0 and 1, 3 Pole, 3 Phase Starters With Three Overload Relays (Form J1) 


SQURRE T) COMPRNY 
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—_—— sanuary, т — — —— — — — —liRInG DIAGRAMS 


CLASS 8536 


AC LINE VOLTAGE MAGNETIC STARTERS — THREE PHASE — TYPES A THRU H 


START 


о-”3 


5ТОР 
| 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


START 


0-9 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


START 
aah 
о— 3 


STOP 


3 WIRE 
CONTROL ТІ 


2 WIRE 
CONTROL 


ADDITIONS AND SPECIAL FEATURES 


Wiring Diagram 


E З. (2 
Ет ї 
20- 


па, Ф 


| тг 


(Cont'd) 


Elementary Diagram 


M 01,45 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Three Overload Relays (Form J1) 


Wiring Diagram 


Elementary Diagram 


IF USED 


M OLS 


Size 0 and 1, 3 Pole, 3 Phase Starters With One Additional Normally Open Interlock (Form X1) 


Wiring Diagram 


Elementary Diagram 


Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With One Additional Normally Closed Interlock (Form X2) 


SQUARE J) COMPANY 
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Wiring 018688 5---------яаныөанха----- 


CLASS 8538 
(ПИШ AC COMBINATION MAGNETIC STARTERS — SWITCH TYPE 


SIZES 0, 1 AND 2 


Wiring Diagram Elementary Diagram 
LI L2 


START 5 
0-4 3 
STOP 


2 WIRE CONTROL 


3 WIRE R 
CONTROL IF USED 


3 


2 WIRE 
CONTROL 


TL TE та 


3RD OL 
IF USED 


TI т2 T3 


Type S, Sizes 0, 1 and 2, Combination Starters with Fusible Disconnect Switch 


Wiring Diagram Elementary Diagram 


2 
START SINGLE OR ще 
DUAL VOLTA 
о— 3 PRI. CONN. PER 
STOP | TRANSFORMER 
NAMEPLATE -----2 WIRE CONTROL 
CONTROL 


~ IF USED 


i START M OL 
I! STOP 2 цах І 


2 WIRE 
CONTROL | WANK E 


D. 
IF USED 


ЛІ та 13 


IF USED А 
T3 


Type S, Sizes 0, 1 and 2 Combination Starters With Fusible Disconnect Switch, 
Control Circuit Transformer and Secondary Fuse (Form FT) 


SQUARE J) COMPANY 
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— sanuary, 1967 ——————————_[JJ|RInG DIAGRAMS 


CLASS 8538 
AC COMBINATION MAGNETIC STARTERS — SWITCH TYPE — TYPES B THRU G 


SIZES 0 & 1 


Wiring Diagram Elementary Diagram 


LI L2 L3 


START 
—— 


0-9 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Tl. T2 T3 


T3 T2 


Sizes 0 & 1 Combination Starters With Fusible Disconnect Switch 


Wiring Diagram Elementary Diagram 


START 
> ОМ SIZE 5 
о--3 


STOP | 7 IF USED 


3 WIRE 
CONTROL 
2 WIRE 


CONTROL 


ті. T2 T3 


Sizes 2, 3, 4 and 5, Combination Starters with Fusible Disconnect Switch 


SQUARE J) COMPANY 
PAGE 33 


Wiring DIAGRAM $————— — — — замилву, зот ————— 


CLASS 8539 
AC COMBINATION MAGNETIC STARTERS — CIRCUIT BREAKER TYPE 


nr e sizes o, 1 AND 2 


Wiring Diagram Elementary Diagram 


START 

зайл 
o> 3 

5ТОР 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


HZ IS 


SIZES O AND 1 SIZES 2, 3, 4 AND 5 
Wiring, Diagram Wiring Diagram 


eae 


START 
зайн. 
о— 3 
STOP 


3 WIRE 
CONTROL 


pee. 
E cdi 


2 WIRE 
CONTROL 


T! T2 ТЗ 


Elementary Diagram 


Combination Starters with 
Thermal Magnetic Circuit Breaker 


SQUARE T) COMPANY 
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JANUARY, 1967 ——————————[J|RING DIAGRAMS 


CLASS 8547 
AC REDUCED VOLTAGE STARTERS — PRIMARY RESISTOR TYPE 


SIZES 3 AND 4 


Wiring Diagram Elementary Diagram 


2 WIRE CONTROL 
г-- A — ~ IF USED 


| START ! TR 015 
|l STOP 2-42 13 
+ E 


(1213) 


Sizes 3 and 4, 3 Phase, Primary Resistor Type Starters 


Elementary Diagram 
2 WIRE CONTROL 
r--- А IF USED 


START ! TR ! 
I, STOP 2 th. 13 Же 
е е БЭ * 


S| RUN S| RUN 


SQUARE J) COMPANY 
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JANUARY, 1967 


Wiring DIAGRAMS 


CLASS 8606 
AC REDUCED VOLTAGE STARTERS — AUTO-TRANSFORMER TYPE 


SIZES 2 AND 3 


Wiring Diagram Elementary Diagram 


&^ 2 WIRE CONTROL 
арабе. Е---- IF USED 


P TR 


*MUST OVERLAP 


Sizes 2 and 3, Reduced Voltage Auto-Transformer Type Starter, Closed Transition Starting 


SIZE 5 


Wiring Diagram Elementary Diagram 


&^ 2 WIRE CONTROL 
porre pre ір еб 


н START | 
STOP 2 34. ТВ 
| 


START 
о-”3 
5ТОР 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Tl T2 TS 


* MUST 


- OVERLAP 


le 84° 67 so O О 50967 ga 100 


Size 5, Reduced Voltage Auto-Transformer Type Starter, Closed Transition Starting 


SQUARE J) COMPANY 
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Wiking DIAGRAMS 


CLASS 8606 
AC REDUCED VOLTAGE STARTERS — AUTO-TRANSFORMER TYPE 


SIZES 6 AND 7 


JANUARY, 1967 


Wiring Diagram Elementary Diagram 


2 WIRE 
CONTROL Ж SET TO OPEN AFTER 
MAIN CONTACTS CLOSE 
T2 T3 


Size 6 Reduced Voltage Auto-Transformer Type Starter, Closed Transition Starting 


] 


Wiring Diagram Elementary Diagram 


IOA. FUSE 


2 WIRE 
CONTROL 


CONTROL TRANSFORMER 7 
CONNECTION TABLE * SET TO OPEN AFTER 
VOLTS| LINE | JUMPER MAIN CONTACTS CLOSE 


H2-H4 
[440 |Hi&Ha| H2-H3 | 
[550 |нган2| NONE | 


T! T2 T3 


THIRD OL 
IF USED 


T3 
L100 9 L809 1656 Q 


Size 7 Reduced Voltage Auto-Transformer Type Starter, Closed Transition Starting 


SQUARE T) COMPANY 
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Wiring 01868811 6--------өанөанхаг------- 


CLASS 8630 
AC AUTOMATIC STARTERS FOR WYE-DELTA MOTORS 


2 WIRE CONTROL 


2 WIRE CONTROL соц [AT IE USED 
START ! 


a |F USED ! 

“.-- | 5ТОР НЕ 
START | (4--0.4:2-25-6-22-3 
жыды 


г------- 


| 
қ 5ТОР 2 


WYE-DELTA 
MOTOR 


Elementary Diagram of Sizes 1, 2, 3, 4 and 5 


Wye-Delta Starters with Open Transition Starting т” 


Elementary Diagram of Sizes 1, 2, 3, 4 and 5 
Wye-Delta Starters with Closed Transition Starting 


“Ий qe 


i 3 
шеш | 
EE 


£ ! 
Tea START 
кин эш 


2 WIRE | 0-2-3 
CONTROL CONTROL WYE-DELTA MOTOR STOP 
| 
Wiring Diagram of Sizes 2 and 3 Wye-Delta Starter 3 WIRE 2 WIRE 
with Open Transition Starting CONTROL CONTROL WYE-DELTA MOTOR 
Wiring Diagram of Size 4 Wye-Delta 
Starters with Open Transition Starting 


SQUARE D COMPANY 
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5ТАВТ 
— 
0-9 3 


STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Te ТІ TAT2 TSTS 


WYE - DELTA 
MOTOR 


ACCEL. RESIS. 


ЗЕ! 3R2 


ы ЕВОМТ 9 
IRI 1 ACCEL. RESIS. | їнэ 
е 


Wiking DIAGRAMS 


CLASS 8630 
STARTERS FOR WYE-DELTA MOTORS 


JANUARY, 1967 


AC AUTOMATIC 


Wiring Diagram Elementary Diagram 
av 2 WIRE CONTROL 
[pee тінде MED 


| START ! 
иш. 


| STOP 13 UV IOL 20L 30L 


2 


WYE-DELTA MOTOR 


Size 6, Wye-Delta Starter with Open Transition Starting 


Wiring Diagram Elementary Diagram 


2 WIRE CONTROL 
— —- IF USED 


START ! 
IOL 20L 30L 
STOR 2 — I3 4 5^1 5A 


a 
| UV 


UV 
! ІСЕ 
^o 


7 


5ТОР 


UV ICR 2М 


10 


3 WIRE 
CONTROL 


` 


> 
ГА 


ЇА 
Ф 
5 
6; 
ІМ 
Q 


/ 
2M, 


Ж SET TO OPEN AFTER 
MAIN CONTACTS CLOSE 


2 WIRE 
CONTROL 


LI 
L2 
L3 


ІМДІМДІМ 2M |2M |2M 


Te TI T4 T2 T5T3 


WYE-DELTA /$ 
MOTOR Й 


Size 6 Wye-Delta Starter with Closed Transition Starting 
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Wiring DIAGRAMS 


CLASS 8640 
AC AUTOMATIC PART WINDING STARTERS 


4 /=====> г WIRE CONTROL IF USED 
pg START | E 


3 ©- 
D Q * 
TR 
(OS 


Elementary Diagram of Sizes 1, 2, 3, 4 & 5, 
2 Step Part Winding Motor Starter 


START 
— 


о— 3 
STOP 


3 WIRE 
CONTROL 


2 WIRE 
CONTROL 


Wiring Diagram of Size 1, 2 Step Part 
inding Motor Starter 


< 
2 WIRE CONTROL IF USED 
START | Р O.L'S 


S2 S| 
p 


@= 


ж CONTACTS OVERLAP 


O.L. 
N М! RES. RES 
С сода ess s 


RES] 
мз 22) тер тр. 


ах: 


Typical Elementary Diagram for Class 8650 Wound Rotor 
Motor Starter with 3 Points of Acceleration 


JANUARY, 1967 


Elementary Diagram of Sizes 1, 2, 3, 4 & 5, 
3 Step Part Winding Motor Starter 


CONTROL 


2 WIRE 
CONTROL 


TiT2T3 Т7ТӨТтТЭ 


Wiring Diagram of Sizes 2, 3, 4 & 5, 2 Step 
Part Winding Motor Starter 


Typical Elementary Diagram for Class 8651 Reversing 
Wound Rotor Motor Starter with 3 Points of Acceleration 


SQUARE J) COMPANY 
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— — — sanuary, 1967 ——————————[J|RING DIAGRAMS 


CLASS 8736 
AC REVERSING MAGNETIC STARTERS — SINGLE PHASE — 


Wiring Diagram Elementary Diagram 


3 WIRE 
CONTROL 


LIMIT SWITCHES 
| STOP РИО. 3 a USED е QOL 


WIRE 
CONTROL 
FWD. 


—— 


o—» 3 
REV. 
— шин 
p o—» 5 
| 
С 


NOTE: TERMINALS A,B,&C NOT 
MARKED ON STARTER DUE 


т |2 |за т 


А "Exo. В ТО LACK OF STD. MOTOR T 
(EXON 5 TERMINAL MARKINGS 
МОЗ, А 8 

HORIZONTAL MOUNTING ARRANGEMENT 


З LEAD REPULSION- 
INDUCTION REVERSING MOTOR 


Type S, Sizes 0 and 1, 2 Pole Reversing Starters Used with Single Phase, 3 Lead Repulsion Induction Motors 


Elementary Diagram 


LIMIT SWITCHES 
| 5ТОР2 ий 3 Е USED FOL 


Wiring Diagram 


3 WIRE 
CONTROL 


` 


> 


R, 


2 WIRE 
CONTROL 


FWD. 
-4 
о-»3 
REV. 
pud, 
O— 5 
| 
TS T4 


T8 ТІ 


HORIZONTAL MOUNTING ARRANGEMENT 


4 LEAD REPULSION-INDUCTION MOTOR 
Туре S, Sizes 0 and 1, 3 Pole Reversing Starters Used with Single Phase, 4 Lead Repulsion-Induction Motors 


Wiring Diagram Elementary Diagram 


LIMIT SWITCHES 
| STopo ЕМО. з — МЕ ОЅЕ Е OL 


3 WIRE 
CONTROL 


CAPACITOR OR HORIZONTAL MOUNTING ARRANGEMENT 
SPLIT PHASE MOTOR 


Type S, Sizes 0 and 1, 3 Pole Reversing Starters Used with Single Phase, 4 Lead Capacitor or Split Phase Motors 
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JANUARY, 1967 


Wiring DIAGRAMS 


CLASS 8736 
TYPES B & C AC REVERSING MAGNETIC STARTERS — SINGLE PHASE 


Wiring Diagrams ө Elementary Diagram 


LIMIT SWITCHES IF USED 
R F OL 


NOTE: TERMINALS А,В, & C NOT MARKED ON. STARTER DUE 
3 LEAD REPULSION- TO LACK OF STD. MOTOR TERMINAL MARKINGS 


INDUCTION MOTOR 
HORIZONTAL MOUNTING ARRANGEMENT VERTICAL MOUNTING ARRANGEMENT 


Sizes 0 and 1, 2 Pole Reversing, Starters Used with Single Phase, 3 Lead Repulsion-Induction Motors 
( 


Wiring Diagrams e Elementary Diagram 


LIMIT SWITCHES IF USED 


HORIZONTAL MOUNTING ARRANGEMENT 


VERTICAL MOUNTING ARRANGEMENT 
4 LEAD REPULSION - INDUCTION MOTOR 


Size 0 and 1, 3 Pole Reversing Starters Used with Single Phase, 4 Lead Repulsion-Induction Motors 


Wiring Diagrams © Elementary Diagram 
4 
LIMIT SWITCHES IF USED 
F 2 
REV. 


CAPACITOR OR HORIZONTAL MOUNTING ARRANGEMENT 
SPLIT PHASE MOTOR 


VERTICAL MOUNTING ARRANGEMENT 


Size 0 and 1, 3 Pole Reversing Starters Used with Single Phase, 4 Lead Capacitor or Split Phase Motors 


e Revised — 12/67 SQUARE T) COMPANY 
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CLASS 8736 
AC REVERSING MAGNETIC STARTERS — TWO PHASE 


Wiring Diagram Elementary Diagram 


3 WIRE 
CONTROL 
LIMIT SWITCHES 
FWD IF USED 


сас, 


Зэн к 3 
«211511: А 221 


TI T2T3 T4 


HORIZONTAL MOUNTING ARRANGEMENT 


Sizes 0, 1 and 2, 4 Pole, 2 Phase 4 Wire Reversing Starters 


Wiring Diagrams Elementary Diagram 


FWD, 
STOP REV. R 
| ЕД - е 2 3 6 


2WIRE 
CONTROL 


TI T2 T3T4 


HORIZONTAL MOUNTING ARRANGEMENT VERTICAL MOUNTING 
D ARRANGEMENT 


ө Types B and C, Sizes 0 and 1, 4 Pole, 2 Phase 4 Wire Reversing Starters 


e Revised — 12/67 
SQUARE T) COMPANY 
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Wiking DIAGRAMS 


CLASS 8736 
AC REVERSING MAGNETIC STARTERS — THREE PHASE 


Wiri Di El t Di 
3 WIRE ring Diagram ementary Diagram 


CONTROL 


ТОНЕ 
FWD. 

| digi Ань 353 < К ЭЭ” OL 
ав е 


7X 
4 N_5 7-Р 


“-- 


IF USED 


HORIZONTAL MOUNTING ARRANGEMENT 


Sizes 0, 1 and 2, 3 Pole, 3 Phase Reversing Starters 
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ARRANGEMENT 


Types B and C, Sizes 0 and 1, 3 Pole, 3 Phase Reversing Starters 


Wiring Diagrams e Elementary Diagram 


LIMIT S 
US 


IF 
STOP REV 5 W?3R 6 
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- оь № шо 


3 WIRE CONTROL 
MULTIPLE PUSH- 
BUTTON STATION 


T 
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HORIZONTAL MOUNTING ARRANGEMENT 


VERTICAL MOUNTING 
ARRANGEMENT 


Types D thru G, Sizes 2, 3, 4 and 5, 3 Pole, 3 Phase Reversing Starters 
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— — sanuary, 1967 ——————————[J|RInG DIAGRAMS 


CLASS 8810 
AC MULTISPEED STARTERS — 


Wiring Diagram Elementary Diagram 


LOW H 


| STOP ШӨН EI .. 5 кей 


L 
э 
` 
LOW 
9129 
STOP 


3 WIRE 
CONTROL 


тг TI T3 


L 1: L H H H 
ти |тїз|т? ; oL [оог OL LoL LoL 
A ` ? 
IF USED | i 
fir. 7227S 


SPEED] ы | 12 |L3 [OPEN | н» че На 
TI ТІ2 ТІЗ 


Class 8810 Sizes 0, 1 and 2 Starters for Two Speed, Two Winding (Separate Winding), 3 Phase Motors 


Wiring Diagram Elementary Diagram 


| STOP 


LOW 
919 


STOP 


3 WIRE 


CONTROL 


T4 ТІ T3 
ын OL LOL oL OL LOL 
НАГН 
ЗКО OL IF USED 


ЗРЕЕО | 11 | (2 | 13 | ОРЕМ | | TOGETHER 
КЕЕ 
Tl, T2,73 


Elementary Diagram 


9 
| STOP | HIGH 4 215 5 
HIGH " L. 
LOW | 
Оло 
STOP 


3 WIRE 
CONTROL 


T2 T6 Т5 н |н 


ri бтз фта oL OL LoL OL ос Lot 
EX* 
3RD OL IF USED 
OPEN TOGETHER 


сом |1Т:11Т21131-----114,1Т5,Т6 Т| T2 ТЗ T6 T4 T5 
|HIGH | т6 | 74 |T5|TI!,T2,T3 | ————— | 


Class 8810 Sizes 0, 1 and 2 Starters for Two Speed, One Winding (Consequent Pole) Constant Horsepower, 3 Phase Motor 
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Wiking DIRGRRImS———————— anuar, 1967, ——— 


CLASS 8810 
TYPES B THRU G AC MULTISPEED STARTERS 


Elementary Diagram 


Wiring Diagram 


| stop HIGH 4 ОУБН L OL 


LOW 
оло 


5ТОР 


3 WIRE 
CONTROL 


тг ТІ тз 
TII[TI3|T2 


H H H 
R Ї M 
TI! TI2 TI3 


" за ® 
О. 
Tl T2 тз 


Elementary Diagram 


| SPEED| LI (12113 | ОЕМ | 
TI,T2,T3 


| STOP HIGH 4 СФ 5 H L OL's 


LOW 
озо 


5ТОР 


3 WIRE 
CONTROL Ф E в L2 
те Ti та тім L 

тіШТІЗІТ2 

Ри Ч Р тз Ot; 

ТІ 


SES 


тг T3 ти Tle тіз 


TI 


Elementary Diagram 


LOW s нъ 0.25 


| STOP HIGH 4 


LOW 
2.19 


STOP 


3 WIRE 
CONTROL 


74 ТІ ТЗ 
[SPEED [її |12|13|0ғЕы | TOGETHER] 
Low “|ті [T2 | T3|T4T5, T6] ——— | Ы” а ЧЕ 


T6 : : 
HIGH | те | та | TS | —— [T1T2,T3 | 


Class 8810 Sizes 0 & 1 Starters for Two Speed, One Winding (Consequent Pole), Constant or Variable Torque, 3 Phase Motors. 
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— замину, 1967 ——————————_[J 1 DIAGRAMS 


CLASS 8810 
AC MULTISPEED STARTERS — TYPES B THRU 6 


(Cont'd) 


Wiring Diagram Elementary Diagram 


| STOP нон 4 LOW 5 H 01-5 
аа: 
“нен y Ус? 
2 зү, OY’ 


LOW 
Quo 


STOP 


3 WIRE 
CONTROL 


T4 TI T3 
тв т5 тг 


SPEED [LI | 213 [OPEN | TOGETHER) 
Low | Ti | T2| та| 14,75, T6| ————__ 
micen |16|14|15|---- [T4273 — 


Elementary Diagram 


O.L'S 


| STOP HIGH 4 "QW 5 H L 


LOW 
озо 


5ТОР 


3 WIRE 
CONTROL 


T4 TI T3 
Т6 |75 [Т2 


[SPEED 122103 [орем [TOGETHER] 
Low. 111112 13|14,15,16| — —— 
HIGH | Te [та | t5| ——— |тугатз — 


Tt; T2 та 6 4 5 


Elementary Diagram 


нон 4 LOW 5 H HS 


LOW 
оло 


STOP 


3 WIRE 
CONTROL 


T4 ТІ T3 
тв т5 тг 


[SPEED [LI [Le] L3 JOPEN [TOGETHER 
Low |ті |т2 | t3| 14,75, 76] ——— | 
HIGH [Te|T4] T5] ——— тай | 


Class 8810 Size 5 Starter for Two Speed, One Winding, (Consequent Pole) Constant or Variable Torque, 3 Phase Motor 


T6 OT4 OTS 
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JANUARY, 1967 


Wiring DIAGRAMS 


CLASSES 8810, 8811 
TYPES B THRU G AC MULTISPEED STARTERS (сопа) 


Wiring Diagram Elementary Diagram 


| stop нона -QW& H L OLS 


LOW 
оло 


5ТОР 


3 WIRE 
CONTROL 


T2 T6 TS 
ТІ [T3 |T4 


SPEED [LI [t2[t3 [OPEN [TOGETHER 
Low [Tr[T2| T3| ——— | 14,75, T6 5.2, d o 2 
HIGH [Te | T4 | T5] T;T2, 3 | ——— | 


Class 8810 Sizes 0 & 1 Starters for Two Speed, One Winding, (Consequent Pole) Constant Horsepower, 3 Phase Motor 


Wiring Diagram Elementary Diagram 


| STOP HIGH 4 ЕМ 5 H L 0555 


LOW 
ето 


5ТОР 


3 WIRE 
CONTROL 
T4 ТІ T3 
T6 |75 | T2 


SPEED [Li | 2 | 13 |ОРЕМ | TOGETHER 
[LOW (11 12113|-----(14,Т5,16 | 
HIGH — | Te | та | T5| TI, T2,T3| ———— | 


Elementary Diagram Elementary Diagram 


LOW 
L CR IL: | STOP , ч 


LI 
L2 


L3 
тъ та то сан арааг 0 к чая н |н |н 
А L H 
T4 15 5 ка 


L 
Tl та тз EROARE- TS ш ТІ T2 T3 Т7 ТІ! пг ТІЗ ТІ? 
Class 8811 Starter with Compelling Relay (Form К1) 
For Three Speed, Two Winding (Consequent Pole) Class 8810 Starter with Accelerating Relay (Form R2) 
Variable Torque, 3 Phase Motor For Two Speed, Two Winding, Delta Connected 3 Phase Motor 
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JANUARY, 1967 


Wiking DIAGRAMS 


MULTISPEED MOTOR CONNECTIONS 


162 


NOTE: THE FOLLOWING DIAGRAMS ARE TYPICAL MOTOR CONNECTION ARRANGEMENTS, CONFORMING TO NEMA 


AND ASA STANDARDS. 
3 PHASE 2 SPEED 


| WINDING CONSTANT HORSEPOWER 


т4 


SPEED|LI|L2]L3| OPEN | TOGETHER 
Цом |T'|T2]T3] —— |14,15,16 
HIGH |Te|T4|T5|]ALL OTHERS] —— ——— | 


3 PHASE 2 SPEED 
SEPARATE WINDING 


ЖА 


те TIS 


SPEED|L! 112113) OPEN 
ALL OTHERS 
HIGH  |TirjTi2]TI3] ALL. OTHERS | 


3 PHASE 
SEPARATE 


2 SPEED 
WINDING 


Q | 
13 17 T2 ТІЗ Ті? т2 
sPEED|LI|L2]L3 — 


EL OPER O 
73.Т7| ALL OTHERS 
HIGH [TiI|TI2|TIS, TIT] ALL OTHERS 


3РНА5Е 3 SPEED 
2 WINDING CONSTANT HORSEPOWER 
TH 


Li[L2]L3 | OPEN — |TOGETHER 
ALL ОТНЕН5|74,75,16 Т7 
ALL OTHERS -- | 


5 РНА5Е 
| WINDING 


2 SPEED 
СОМ5ТАМТ ТОВООЕ 
та 


ЭРЕЕО)-1 142143) OPEN | TOGETHER 
ALL ОТНЕВ51--- | 
HIGH [т6[та[т5] --- | ї,т2,13 | 


3 РНА5Е 2 SPEED 
SEPARATE WINDING 
L TII 
19 16 ТІЗ ТІ? Tl2 


SPEEDIL! 12 |L3 | OPEN  — | 
ALL OTHERS 
HIGH [TI 111211:3,117| ALL. OTHERS 

] 


2 PHASE 
| WINDING 


2 SPEED 
VARIABLE TORQUE 


о Tl T5 


3 PHASE 3 SPEED 
2 WINDING CONSTANT HORSEPOWER 


T4 ТІ! 


SPEEDIL! |12113 | OPEN — [TOGETHER | 
Low |ті |T2|T3 [АЦ ОТНЕН5|14,15,1617 | 
мо пита тіз [АС OTHERS]  ——— | 
HIGH |76 |74 | TS T7|ALL OTHERS] = ——— | 


SQUARE T) COMPANY 


NOT ALL POSSIBLE ARRANGEMENTS ARE SHOWN. 


3 PHASE 
| WINDING 


2 SPEED 
VARIABLE TORQUE 
T4 


страз OPEN — T TOGETHER 
Low (m [relta отн ——— — 
те тт [m 72,73 


3 PHASE 
SEPARATE 


2 SPEED 
WINDING 


sPEED|Li |L2|]L3 | ОРЕМ |! 
LOW. 111112 ITS TTL ALL OTHERS || 
THIGH |ті [тг | TI3 ALL OTHERS 


2 PHASE 2 SPEED 
SEPARATE WINDING 


ul 


LS NEM o d 
ALL OTHERS 
HIGH ти |ТІЗ|ТІ2 1114| ALL OTHERS 


Е 
г 
A 
d 
го 
г 
> 


3 PHASE 3 SPEED 
2 WINDING CONSTANT HORSEPOWER 


б) ТІ Т14 
/ | is 
ТЕ 
5 


ТІ ТІ7 Ti2 TIG 


БРЕЕОЇС! |Le [L3 | OPEN [TOGETHER 
та | тъ [at отне -- — 


LL OTHERSITI4, TIS TI6 TI? 


20 | А 
HIGH 11161114 115 TITALL OTHERS] -——— | 
1748-821 
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WIRING шиг c 


MULTISPEED MOTOR CONNECTIONS 


che NOTE: THE FOLLOWING DIAGRAMS ARE TYPICAL MOTOR CONNECTION ARRANGEMENTS, CONFORMING TO NEMA 
AND ASA STANDARDS. NOT ALL POSSIBLE ARRANGEMENTS ARE SHOWN. 


2 SPEED Ё 
СОМ5ТАМТ 


3 РНА5Е 3 SPEED 
2 WINDING CONSTANT TORQUE 


3 PHASE 
2 WINDING 


3 РНА5 3 SPEED 
2 WINDING CONSTANT TORQUE 


Ө ч т 


A 


L 
ТІЗ Ті2 
6 


TORQUE 


T! 


ТІ 
1 


OGETHER 


тіріле 
ALL OTHERS] — — | 
ALL OTHERS[TUT!2 13,117 


БРЕЕО 112 13 | OPEN |ТОСЕТНЕВ | 
LOW Дті|т2 |T3,T7|ALL OTHERS] | 
2М0 |ТІҢТІ2ІТІЗ |ALL OTHERS] ——— | 
HIGH |те|т4 [75 [ALL OTHERS|TI, T2 T377 


Т. seems 51 
TLT2T3.77 
ТЕСТТІ. 


ALL OTHER 
ALL OTHER 


EIL NM 
ALL OTHERS 
ALL OTHERS] 


HIGH [Tu |TI2|TIS | 


3 PHASE 3 SPEED 
2 WINDING VARIABLE TORQUE 


T4 


- 


4 
ТІ 
T3 
ТЕ T6 


/ 
ти 
ТІЗ TI? 


ТІ! 


[LOW |ті [т2 [T3 JALL OTHERS] ---- | 
гмо 11! ALL OTHERS! ———— | 
HIGH [Te[T4 [75 [ALL OTHERS|TI, T2, T3 


3 PHASE 4 SPEED 
2 WINDING CONSTANT HORSEPOWER 


I3JALL OTHERS| —— — — || 
15 ГА... ОТНЕНЗ| ТИ, 112, 113 


CONSTANT TORQUE 
тї4 


3 р 
2 WINDING CONSTANT HORSE POWER 


т4 т\4 


та TI4 


Pe Te ЛЕ” Ж ЖА, АЕ, Uie T Tis ТІ? ТІ? ТІ6 


| OPEN | [TOGETHER 
T7IALL OTHERS] ------| | 
ALL ОТНЕКЅ|ТІ Т2 735 Т7 


TIS TITALL OTHERS] ———— — 
115. [ALL ОТНЕВ5|Тї112,113,117 


3 PHASE 4SPEED 
2WINDING VARIABLE TORQUE 


Ф т4 т 14 


2 WINDING VARIABLE TORQUE 


o T4 T 14 


2 WINDING CONSTANT TORQUE 
114 


TOGETHER 


Бы. 
І2ІТІМАМ. OTHERS] — | 
Т1,72,13 
LL ОТНЕВ51Т!,112,Т15 


кзз 
THERS| T!!, Ti2, ТВ 
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Wiring DIAGRAMS 


CLASS 9007 
LIMIT SWITCHES 


JANUARY, 1967 


TYPE B 


2 Pole Neutral Position 


B о 
MUST ВЕ 
pt SAME 
А отб POLARITY 
В О MUST BE 
b SAME 
до то POLARITY 


Initial Position 


BOW ye 
MUST BE 


SAME A о 
POLARITY 


MAY BE 
OPPOSITE 


B y POLARITY 
АО-1-ГО 


Lever 
Counter- 
Clockwise 


MUST BE 


B о 
SS SAME 
А otto POLARITY 


SS 
шан 


OPPOSITE 


B 
MAY BE _A 
POLARITY “в 


MUST BE 


ONES. 
SAME 
A oto POLARITY 


Lever 
Clock wise 


TYPE AW 


Type AW-16 
with Lever Arm Opposite 
Conduit Hole ж 


MUST ВЕ MUST BE MUST BE 
SAME SAME ІА о<1© SAME 
POLARITY POLARITY | POLARITY 


ГА 
Ё а MAY ВЕ |B о MAY BE lB 
о о OPPOSITE “хүн OPPOSITE 
POLARITY 2A о= 167 POLARITY 2A оо MUST BE 
| | MUST ВЕ SAME 
А В А В 2 4 2B о= 15 POLARITY 


Types AW-12, AW-14 Type AW-18 
MUST BE 
SAME 

POLARITY 


MUST BE 
SAME 
POLARITY 


© MUST BE 
SAME 


ок 
OTe POLARITY 
| 


CW 
Operation 
Only 


CCW 
Operation 
Only 


о SAME 
28 OL О. POLARITY 


CW Operation Only 


CW CCW 
Operation Operation 
Only Only 


CCW Operation Only 


Types AW-39, 


Types AW-38, AW-48 
AW-49 


Type AW-19 
with Lever Arm Opposite 


Conduit Hole ж 


Types AW-32, Types AW -36, 
34, 42, 44 AW -46 


MUST BE 


ІА ОТО SAME 


| POLARITY 
MAY BE 


Е о 
OPPOSITE CX 


POLARIT Y 2A 


MUST BE 
SAME 
POLARIT Y 


| 3 MUST BE 
cs ed SAME 
| POLARITY 


| 3 
соо 
| 
ч. > 
2 “2 2 4 
ёс | MUST BE 

: Fe SAME 
Operati Operati 2B о 
"Ony ы. В ONL POLARITY 


*If lever arm is placed at same end of box as conduit, then normally 
open contacts become normally closed and vice versa. 


CLASS 9050 
AC AND DC TIMING RELAYS (солға) 


AC PNEUMATIC TIMING RELAY — TYPE A DC PNEUMATIC TIMING RELAY — TYPE H 
йн А Тэр А и и А 
| 


егіз 


e 


Type HOID 
Time Delay After 
De-energization 


Туре HOIE 
Time Delay After 
Energization 


Type AOIE 
Time Delay Adter 
Energization 


Type AOID 
Time Delay After 
De-energization 
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Wiring DIAGRAMS 


CLASS 9050 
AC AND DC TIMING RELAYS (солға) 


AC PNEUMATIC TIMING RELAY — TYPE B 


MV 


ELECTRICAL 


ow NTERLOC Ks 
о- 


(WHEN 
FURNISHED) 


Type BO-E 
Time Delay After 
Energization 


Time Delay After 
De-energization 


CLASS 9050 
SOLID STATE TIMING RELAYS 


TYPE E TRANSISTORIZED TIMING RELAY 


INITIATING 
CONTACTS 


dq 


= 
NORMALLY OPEN 


9 
NORMALLY CLOSED 
Types ЕОЗ and ЕОЗ-51 Time Delay After Energization 


TYPE E COMPACT TIMING RELAY 
INITIATING 
CONTACT 


INITIATING 
CONTACT 


FUSE 
(KAA2) 


LOAD 


ES 


Types EO-12E and EO-13E 
Time Delay After 
Energization 


JANUARY, 1967 


DC PNEUMATIC TIMING RELAY — TYPE C 


«е 


ELECTRICAL 

А a INTERLOCKSN, 
CWHEN oO 
FURNISHED) 


Type CO-D 
Time Delay After 
De-energization 


x 
Time Delay After 
Епегб17а от 


ТҮРЕ Е СОМРАСТ TIMING RELAY 


NITIATING 
Types EO-12D & EO-13D CONTACT 


Time Delay After 3 


De-energization 
441 


о 
4 


маны 


TYPE Е SEQUENCE TIMING RELAY 


3 о о о о 
ISOLATED эн LI L2 = 4 


4 


LOAD 
О О 


WITH JUMPER, TIMER STARTS "ОМ" 
WITHOUT JUMPER, TIMER STARTS "OFF" 


L2 
Types EO-22 and EO-23 
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design leadership... 


WIRE & CONDUIT TABLES 


1965 N. E. C. 


ALLOWABLE CURRENT-CARRYING 
CAPACITIES OF INSULATED 
CONDUCTORS IN AMPERES 


Not More Than Three Conductors in Raceway or Cable 
(Based on Room Temperature of 30° C., 86° F.) 


Table 310-12 Table 310-14 
Copper Conductors Aluminum Conductors 
60° C 759 С 90? С 60° C 759 С 909 С 
Rubber Thermo- 
Type Н | Rubber | plastic | Rubber | Type RH | plastic. 
Size | Туре RW | Туре RH | Asbestos | T, R ра айдады ч 
rat Жуз A ур 
AWG Type RU SA RW, R Type TA, 
MCM Li pe Type SUH. RUW Туре ВОН------- 
RUW (14-2) Var-Cam (12-2) (14-2) Var-Cam 
(14-2) Type V Type V 
Thermo- | Туре RHW| Asbestos | Thermo- | Туре RHW| Asbestos 
рими Thermo- | Маг-Сат plastic Thermo- | Маг-Сат. 
ype T plastic Type Type T plastic Type 
Type TW |Type THW AVB Type TW |Туре THW AVB 
14 15 15 25 
12 20 20 30 15 15 25 
10 30 30 40 25 25 30 
8 40 45 50 30 40 40 
6 55 65 70 40 50 55 
4 70 85 90 55 65 70 
3 80 100 105 65 75 80 
2 95 115 120 75 А 90 95 
1 110 130 140 85 А100 110 
0 125 150 155 100 A120 125 
00 145 175 185 115 A135 145 
000 165 200 210 130 A155 165 
0000 195 230 235 155 A180 185 
250 215 255 270 170 205 215 
300 240 285 300 190 230 240 
350 260 310 325 210 250 260 
400 280 335 360 225 270 290 
500 320 380 405 260 310 330 
 — RE Ke eS CSN SORT EEN Sere ee WS Е MeN Nee 
600 355 420 455 285 340 370 
700 385 460 490 310 375 395 
750 400 475 500 320 385 405 
800 410 490 515 330 395 415 
900 435 520 555 355 425 455 
1,000 455 545 585 375 445 480 
1,250 495 590 645 405 485 530 
1,500 520 625 700 435 520 580 
1,750 545 650 735 455 545 615 
2,000 560 665 775 470 560 650 
CORRECTION FACTOR FOR ROOM TEMPERATURES OVER 
30° С., 86° Е. 
"DN 
40 104 82 .88 90 82 88 90 
45 113 71 .82 85 71 82 85 
50 122 58 . 25 80 58 75 80 
55 131 41 .67 74 41 67 74 
60 140 .58 67 58 67 
70 158 . 35 52 35 52 
75 167 jer 43 43 
80 176 30 30 


NUMBER OF CONDUCTORS 
IN CONDUIT OR TUBING 


Rubber Covered, Types RF-2, RFH-2, R, RH, RHH, RHW, RW, RH-RW, 
RU, КОН, RUW, SF and 5ЕЕ. Thermoplastic, Types TF, Т, TW and TWH 


One to Nine Conductors 


For more than nine conductors, see Tables, Chapter 9. 
(See Sections 300-18, 346-6, 348-6 — 1965 N. E. C.) 


Based on Chapter 9 Table 1 — 1965 N. E. C. 


тив. Number of Conductors in One Conduit or Tubing 
MCM 1 I-4 4 5 8. 8 9 
18 Vo Vo Vo Vo Vo Vo Vo 34 34 
16 % Vo Vo Vo Vo Vo 34 4 34 
14 Vo Vo Vo Vo 4 За 1 1 
12 Ve Vo Vo 34 4 1 1 1 1% 
10 Vo 34 34 34 1 1 1 1% 114 
8 % 34 34 1 114 | 1'4 | 1и | 112 | 1% 
6 Vo 1 1 1% 16 115 2 2 
4 Vo 14 |*1% 1% 1% 2 2 2 215 
3 За 1% 1% 1% 2 2 2 216 216 
2 4 1% 1% 2 2 2 26 215 215 
1 34 1% 1% 2 215 2)» 215 3 
0 1 1% 2 2 215 215 3 3 3 
00 1 2 2 215 216 3 3 3 3!5 
000 1 2 2! 3 3 3% 3» 
0000 1% 2 215 3 3 3 3» 3% 4 
250 1% 215 215 3 3 3% 4 4 5 
300 1% 215 215 3 3% 4 4 5 
350 1% 3 3» 3» 4 5 5 5 
400 1% 3 3 3» E 4 5 5 5 
500 16 3 3 3%» 4 5 5 5 6 
600 2 3% 36 4 5 5 6 6 6 
700 2 36 3» 5 5 5 6 6 ұла 
750 2 3» 3% 5 5 6 6 6 ae 
800 2 3» 4 5 5 6 6 ка 
900 2 е 4 5 6 6 6 
1000 2 E 4 5 6 6 
1250 215 5 5 6 6 сәй 
1500 3 5 5 6 Ээ” 243 
1750 3 5 6 6 Vx e 
2000 3 6 6 жер Ж 


See notes 8 and 11 for tables 310-12 and 310-14, for reduction factor for more than 
3 conductors. 


Lay-in Duct — No derating necessary up to 30 conductors and 20% fill — 
NEC 362-5 and 374-5. 


ж Where a service run of conduit or electrical metallic tubing does not ex- 
ceed 50 feet in length and does not contain more than the equivalent of two 
quarter bends from end to end two No. 4 insulated and one No. 4 bare conductors 
may be installed in 1-inch conduit or tubing. 


AFor three wire, single phase service and sub-service circuits, the allowable 
current-carrying capacity of RH, RH-RW, RHH, RHW and THW aluminum con- 
ductors shall be for Sizes 72-100 Amp., 41-110 Amp., #1/0-125 Amp., #2/0-150 
Атр., #3/0-170 Amp. and #4/0-200 Amp. 


NOTES TO TABLES 310-12 AND 310-14 — 1965 N. E. C. 


8. More Than Three Conductors in a Raceway or Cable. Tables 310-12 and 
310-14 give the allowable current carrying capacities for not more than three con- 
ductors in a raceway or cable. Where the number of conductors in a raceway or 
cable exceeds three, the allowable current-carrying capacity of each conductor 
shall be reduced as shown in the following Table: 


Per Cent of Values in 


Number of Tables 310-12 and 
Conductors 310-14 
«ккал 42 Бата 80 
до Уоч е АА асы a eee 70 
ПЕЕ uuu rrr Cer гига ав ажал ул Хэхэ Жи хэнч 60 
2520 ЭМГ ЭРЭ гээр къса за покана дата CE 50 


Exception — When conductors of different systems, as provided in Section 300-3, 
are installed in a common raceway the derating factors shown above apply to the 
number of Power and Lighting (Articles 210, 215, 220 and 230) conductors only. 


11. Neutral Conductor. A neutral conductor which carries only the unbalanced 
current from other conductors, as in the case of normally balanced circuits of 
three or more conductors, shall not be counted in determining current-carrying 
capacities as provided for in Note 8. 


In a 3-wire circuit consisting of two phase wires and the neutral of a 4-wire, 
3-phase system, a common conductor carries approximately the same current as 
the other conductors and is not therefore considered as a neutral conductor. 


SQUARE D STARTERS ARE 
ESPECIALLY EASY TO WIRE 
AND INSTALL. HERE ARE 


6 IMPORTANT REASONS WHY: 


e Generous wiring space — no cramped 
corners to grope around in, light reflecting 
aluminum interior lets you see what 
you’re doing. 


ө User’s power and control connections 
made to separate terminals free of 
factory wiring — all terminals accessible 
from the front. 


ө Pressure type connectors save time, 
provide tight, low resistance connections 
—no need for special wire forming tools. 


ө Wiring digrams, similar to those 
found in this manual, are provided in the 
cover of every device, eliminating 

guess work in wiring. 


ө Factory installed wiring conforms to 
NEMA standards. 


ө NEMA standard terminal markings 
are clearly imprinted on contact blocks 
—not on terminal screws which 

could become lost. 


For more information on devices shown 
in this manual — or on the many other 
types offered — consult your local 
Square D field engineer. 


Bulletin SM-304R2-MMC- 1-67 (Rev.- 12/67) 


SQUARE 


Class 8501 
AC Relays 


Class 8536 
AC Starters 
Size 00 


Class 2510 
F.H.P. Manual Switches 


D 


Class 8736 
Reversing Starters 


Class 8606 
Reduced Voltage Starters 
Auto-Transformer Type 


Class 8810 
Two Speed Starters 


Class 8502 
AC Contactors 


Class 8538 
Combination Starters with 
Fusible Disconnect Switch 


Class 9007 
Limit Switches Class 8536 
AC Starters 


Sizes 0 and 1 


Class 2601 
Drum Switches 


Class 2510 
Integral HP 
Manual Starters 


COMPANY 


